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Top of Existing

Pavement or
Preleveling §

- Transition Length as Shown on Plans

Subbase Course

Base Course

Existing Pavement Edge y

PLAN

MERGING EDGE OF PAVEMENT WIDENING
WITH EDGE OF EXISTING PAVEMENT

s

sphalt Concrete Base,

Intermediate or Surface
Course, As Specified

i
\ Center Line or

Edge of Traffic Lane

Lapping Longitudinal Joints

2 X Construct the lift shown approximately
Y4* above the top of the existing pavement
or preleveling. Place the preleveling prior
N Surface Course to excavation of the widening trench.
{ _ Intermediate Course
R Asphalt Concrete Base, Intermediate L~ .
( X or Surface Course, As Specified
|
]
{ Base Course
)
{
\I—
_______ Subbase Course
SECTION A-A
COURSE DETAIL FOR WIDENING
. & ! 6 .
| |
= . LEGEND
L | Joint | Surtface
|| Course [[] The extended widﬂ;c ) of a
; base or subbase [ift shall
L ™— Joint | ——’C"off}';’g‘gd’”fe be equal 1o the depth (v} of
| the overlaying Iift or 67,
: whichever is greater, or as
| _/ Base shown on the plans.
[ Joint Course :
I The extended width shall be
| equol to the combined
i thickness of the surface and
\ | intermediote courses, or 47,
Joint : gggfse whichever is greater.
! Permissible removal and
| Insulation replacement
S | ( ——Course or
: Subbase

i Feather , Structure Limits . Feather
Proposed 5 §
Oeer/ay S| rhickness to Thickness tfo 8
\ 4200 | be agpplied to e gpplied to g 400
Y —== §|bridge deck \ bridge deck |§ =/—
_ 1 it S AN,
. Approach N
N ) Feather . Slab _  Structure Wearing Course to be
: m__ ‘ ; 400 ! | Removed Under Item 202

Overlay—/

Details assume non-settled approach slabs. Smoothing of the profile for

Settlement is required per plan grades or as directed by the Engineer.

FEATHERING AT STRUCTURES

"Min. Length = 15’ per Inch of “d*

For Speeds 50 MPH or Greater,
Use 35’ per Inch of “d*

Remove according to Item 202

Wearing Course Removed. Replace with the
plan-specified surfoce course asphalt
item. Payment for removal is included
with the surface course item unless
otherwise designed on the plans.

‘*1

Proposed
Overlay

Asphalt Cement
Coating when
is not applicable

*1* min.

gl 3 2
30 'f_ SUrfacE COUr.sg g + .
3
) Intermediate Course + AN
Y
Surface of existing pavement ——/ -
Asphalt Cement Coatin
when is applicable
BUTT JOINT TYPE
X Min. Length = 15’ per Inch of *d*
For Speeds 50 MPH or Greater,
Use 35' per Inch of “d*
.:D M
Intermediate Course NI
f
Asphalt C 4
Surface of Existing Pavement —/ ‘ P quaﬁ,?g en

TAPER EDGE TYPE

NOTE: Butl joint is required unless the
taper edge is specified in the
plans or approved by tThe Engineer

PLACING FEATHERED AREAS

Values for “t* and “d* are obtained from the plan.

THIS DRAWING REPLACES BP-3.1 DATED 04-20-2012.

REVISION DATE

7-18-2014
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(LI

Class C Concrete or 3 Layers
of Compacted Asphalt Concrete

Provide Metal

/—Surface Course /f/ Adjusting Rings
- =

[\ SN T "7 T T T T N e —— ————
G2 ~o NN 7T
. A ~
. I | Exist. } N 7=
Intermediate a—! | Pav’t. I Use the N Existing
Course L R £ i | Existing { Povement
|

|
: |
_ Cover L J
\ Grade Rings, Bricks, Class C ‘/ —_—t el

Concrete or Mortar. Maximum
Mortor Thickness is 1 V2"

USING CONCRETE OR MORTAR USING METAL ADJUSTING RINGS

Metal adjusting rings shall:
(a) Attach securely to the existing frame by welding or mechanical devices;
(b} Consist either of cast metal having an integral rim and seat, or be
fabricated metal with a sturdy connection between the seat and rim; and
fc) Provide an even saat for the manhole cover.
In addition, the adjusting ring type shall be a design acceptable to the local
governmental agency responsible for street and sewer maintenance. Any
installation unacceptable to the Engineer shall be replaced by the Contractor
at his expense.

MANHOLES ADJUSTED TO GRADE

30° max. ) Ground Line

Surface Course

Intermediate Course Overlap

Gutter Seal per Gravel, Stone

=~ Item 401.15
i \ or Slag per
A Item 605.07
|
Il .
I . g B
| Existing =
/ I Pavement
Existing i
Curb . Jl_ _________________
; . s . Aggregate drains to be placed where and as
Special care shall be taken during construction to obtain directed by Engineer. Provide Filter Fabric
maximum compaction of asphalt concrete in gutters. when specified as a separate pay item.

GUTTER FINISH AGGREGATE DRAIN

THIS DRAWING REPLACES BP-3.1 DATED 04-20-2012.
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CONSTRUCTION METHODS
’*2" Cover, Typ. All Reinforcing
g T N
f
I O R S 3 /
! o
S —— Y
397 10°x10* #4 U-Bar CMS 611 Conduit
Epoxy Coated (4 or 69
TOP VIEW .
T el — Mortar void as
. Straight Bar
& Epoxy Coated per CMS 611
K
| ! I
| ! I
% | / L:\ | Tied Concrete Block Mat, Type I.
= LN A Make top flush with surface
| i | of the slope.
I : [
i
{

SIDE VIEW

/— Erosion control pad

;___-
| Pipe
[S—

2/-0*

CMS 611

FRONT VIEW

PRECAST REINFORCED CONCRETE OUTLET

S g grouted riprap or
6" 4000 psi compressive strength concrefe

Conduit ‘ =
2’-0* ) 1 & 77277777 777777Z,
4000 psi compressive
PLAN PROFILE sfren'lgjﬂlr Conorete collar™~ Y
EROSION CONTROL PAD FOR OUTLET PIPE T
MASONRY COLLAR
Backfill as per
s CMS 611.06 . =
; 125% of 0.D., min.
=S 5-0" 9"
4 min, > A N 4 min. | Chamelfvert
F’.:: / A] Pipe Invert %
A . : f > b
gt
Pay Item for cutoff wall includes ) Z .
any additional concrete required to 6* Reinforced B 4
support cutoff wall. : concrete slab o torr :Zg g]
- . . _/ : - :..é %
6” extension located 67 below pipe ! O S
S opening for precast headwalls. i TREZ QA
e . S
P As per CMS 601.04.D, reinforce The slab Undisturbed soil L
6% min. approxima?‘elg/ midway between the top and =
. . bottom of the slab,” with steel bars or =
o IV' 18% max. fabricated reinforcement egquivalent to 9”
! #3 round bars, at 24* o.c. in two directions,

CONCRETE CRADLE

Plain or reinforced 4000 psi compressive
strength concrete cradle

NOTES

EROSION CONTROL PAD: Provide erosion control af the
outlet of all farm drains except where they outlet
into a drainage structure.

PAYMENT: Erosion control pads are included in The unit
price bid for Ifem 611 - __ Inch Conduit, Type __ .

PRECAST REINFORCED CONCRETE OUTLET: Provide a
concrete outlet that meets CMS 6l requirements.

PAYMENT: The precast reinforced congrete outlet
are paid at the contract unit price bid for
Item 611 - Precast Reinforced Concrefe Outlet.

Tied Concrete Block Mat, Type 1is paid at the contract
unit price bid for Item 601'- Tied Concrete Block Maf,

Type I

SPRING DRAIN: A}g%regafes, tarred paper, tarred burlap,
or geotextile fabric backfill and necessary excavation
for spr/gg drains are included Tor payment in the unit

price bid per Foot for Item 605 - Aggregate Drains for

Springs.

PAYMENT: The psl;oe is included in_the unit price bid per
Foot for Item 605 — 6% Unclassified Pipe Underdrains
for Springs.

MASONRY COLLARS: Provide a masonry collar where plans
require that a pipe extension be Tl,omed fo_ the end of an
existing pipe with a butt joint. The cost is included in
the unit price bid for the new conduif.

RIPRAP CUTOFF WALL: The cost of the cutoff wall is

included in the unit price bid for Ifem 601 - Riprap
Using 6” Reinforced Concrete Slab.

12* min.

A EIIIIIITS

2'-6* minimum

STATE OF OHIO DEPARTMENT OF TRANSFORTATION

N < Yon

STATEJHYDRAULIC ENGINEER

REVISIONS
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OUTLETS, DRAINS AND SEWERS
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SPRING DRAIN DETAIL

.o
Precast raeinforced 3’ min.
concrete outlet Fay length

) N ‘\ 4* min.
-\( n f VT )'\
N - R N
A ( > TN e o L s Gt t ater et Tt a5 et alpt a' ala" 2% 2vat R AT T N )
¢ f B A A R A A A A R R RS AL BB AL RIS Af,
e T B
N o) | !
= L T T T e, Ty s i g g T TR E RO XY Y = CoAar e
-~ \ VY N A R T e TR S A T A A iy R R A T O Y LT i
B ¢
-
N e N \“— Pipe Underdrain
\ 4% min.
Tied Concrete Block
Mat, Type 1, 48x48” PLAN
Finished

Granular Tilter as
per CMS 605.03.C

Backfill as per
CMS 611.06

A7 ll

No. 57
Precast reinforced or No. 467
concrate outle Aggregate

o

Tarred paper, tarred burlap or Type B
Geotextile Fabric per CMS 712.09.

No. 8 Aggregate

6”

2/_6’

/aYaYaYaYa) i 18"

6l

\ IUT%m (67’05,_ 6"fUncéass.ified Pipe
nderdrains for Springs
Tied Concrete Block pring

Mat, Type 1, 48°x48*
SECTION A-A
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L=4W min.
& 12D min.

2:1

W72
min.

2:

]

PLAN

Original channel

2’ min.

\_Sed. Storage / 7

Geotextile Fabric

24 layar, Rock Channel
Protection, Type C or D,
with Filter.

PROFILE
SEDIMENT DAM

(Drainage Area of Less than 5 Acres)

L=4W min.
& 120 min.

Tor T

¥ min.

NOTES

MATERIAL: .
Furnish materials conformmg to Itfem 203, Embankment,
and ITem 601, Rock Channel Protection, Type C or D
with filter. Furnish construction fence consjsting of
4°-0” high plastic fence with 6 long metal fence posts.

W2
min

12 |

PLAN

Original channe!

Riser Pipe w/ Vented
Cap or Grate

247 layer, Rock —/

Channel Protection,

‘p_/ e CorD, with
ilter.

Am
Sed. Storage

") A
O P
\Sed. Storage b

Surface Dewatering Device

Concrete Base, consists of 6°
4000 psi compressive strength
concrete (as needed)

Fabric

PROFILE
SEDIMENT DAM

CONSTRUCTION:
Construct the Basin and Dams as detailed. Construct

the construction fence in urban creas or in hig
pedestrian traffic areas. Construct the fencé fo
completely surround the sediment basin or dam. Place
the fencd post on 8’ centers, 2° deep. Securely attach
the plastic construction fence to the fence post.

PAYMENT:
The Department will pay for accepted quantities at the
rices shown in Appendix F of Supplemental Specification

532 (55832) for the following items:

- Sediment Basins and Dams
- Rock Channel Protection, Type C or D, with Filter

All items shown on this Standard Construction Drawing that
are required for construction that are not gpacifica//y
/'denThgied in $5832 Appendix F are considered incidentdl.

RISER PIPE: .
Use schedule 40 Polyviny! Chloride Conduit.

SURFACE DEWATERING DEVICE:
Furnish surface dewatering devics as required by the
ODNR Rainwater and Land Development Manual.

0

S ONO A A
W4
min

2’ min.

Non-Perforated
Outlet Conduit

36“x 36" x 294°

3 min. (Length x Width x Depth),
min.  Rock Channe! Protection,

Type C or D, with Filter.

Larger dimensions require

approval by the Engineer.

(Drainage Area of § Acres or More)

25’ min.
100’ max.
S S5S oS
b%@“eb b 1 I NS .
Ditch flow |z oRY (S8
R bbbbbbb |k b% bd
NS A 1 T BRSNS N
Side slopes
unde fined

PLAN

6

2:1 o 3:1

24 layer, Rock Channel
Protection, Type C or D,
with Filter.

PROFILE
SEDIMENT BASIN

(Drainage Area of Less than 5 Acres)

25’ min.
100’ max.

T T T

Ditch flow

1
<§§
(4] q

a
5 min
20’ max

=)
DSOS S 1 1 [ 4] RS S B
Side slopes
undefined
PLAN
6/

2:1 to 3:1

Riser Pipe
w/ Vented
Cap or Grate

36% x 36" x 24*

(Len7g1'h x Width x Depth), Rock Channel!
Profection, Type C or 0, with Filter.
Larger dimensions require approval by
the Engineer.

7
Sed. Storage\ s

\— 24* layer, Rock Channel

Protection, Typs C or D,

with Filter.
PROFILE
SEDIMENT BASIN

(Drainage Area of 5 Acres or More)

\ Non-Perforafed
Outlet Conduit

Concrete Base, consists of 6% 4000 psi
compressive strength concretfe (as needed)

Surface Dewatering Device

< Yy

STATE OF OHIQO DEPARTMENT OF TRANSPQRTATION
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Temporary conduit or
?uﬁ:er slope drain
Drains To appropriate

sediment confrol BMP)
~— Roadway ditch bottom ‘\

—t [} Top of
J / Slope

Longitudinal dike

T Y

5 acres

Transverse dike
tlength as required)
fo contain surface
drainage and direct
into tfemporary .
slope drain. High
ground

PLAN VIEW

Expanded end section or
hooded conduit at inlet

Te'mporgrl—_ly /ongifudina/
dike with sufficient

earth fo hold pipe in
place

~.
~

) S—Fill slope surface
\¥5’ desirable at flat grade
L Comp/efe_/%/ encgpsuate slope drain

outlet with 2°x4'x4’ min. (Depth x

Length x Width) Rock Channs!
Protection, Type C or D, w/o Filter

CONDUIT SLOPE DRAIN

Dig additional 12*
deep trench when
draining more than

DIKES AND SLOPE DRAINS

/ Rounded

N s

—
DLg 12" deep trench
when draining more
than 5 acres

2:] or
flatter

SECTION D-D

2:1 or flatter Dig 2% dSSP trench when

draining more than § acres

SECTION E-E

/—Feqce posts or
reinforcing bars

- Tie

@)

Pipe

TIE-DOWN SLOPE DRAIN

NOTES

MATERIAL: )
Furnish materials conforming to Item 203, Embankment,
and Item 601, Rock Channel Protection, Type C or D,

without filter.

Furnish the following for The slope draips: corrugated
steel pipe, corrugated or smooth plastic pipe, reinforcing
bars or fence posts.

CONSTRUCTION:
Construct as detailed. Compact the dike to 85% of

Standard Proctor.

Use reinforcing bars or fence posts 1o tie down the
slope drains and to keep the pipe from moving.

Ensure that the water entering the siops drain inlet
does not erode or degrade the dike section containing
the temporary conduit.

PAYMENT:

The Department will pay Tor gccepted quantities gt the
prices shown in Appendix F of Supplemental Specification
832 (Ss832) for the following items:

- Slope Drains
- Dikes R
- Rock Channel Protection, Type C or D, Without Filter

All items shown on this Stapdard Construction Drawing that
gre required for construction that are not specifically
identified in SS832 Appendix F are corsidersd incidental.

TEMPORARY SLOPE DRAINS
RECOMMENDED SIZES
 AREA PIPE SIZES
In acres Smooth |Corrugated
0-4 6” 6"
4-8 8” 127
8-12 10" 157

STATE OF OngEPARTMENT OF TRANSPORTATION
] é ’&,W\
STATR/HYDRAULIC ENGINEER

[ REVISIONS |
7-18-02
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——

DITCH CHECKS

6’ min.

width for Rock

PointT “A*

le'4l
Stiffener:

(Typ) \
N

7
-z

Point “A*

Aggregate

Points “A* should be
higher than Point ‘B*

NS LY

CROSS-SECTIONAL VIEW OF FLAT BOTTOM DITCH

Geotextile

Fabric Fence -
(Typ) ___\\\\\\F

—<M— Flow

g%

PROFILE VIEW OF FLAT

BOTTOM AND V DITCH

SECTION A-A

, 6 min.

width Tor Rock

—— A

&’ min.
width for Rock

24"
Stiffene

CROSS-SECTIONAL VIEW OF “V* DITCH

NOTES
GEOTEXTILE FABRIC DITCH CHECKS:

MATERIALS:
Furnish geotextile fabric ditch checks consisting of the following materials:

1. 30" wide geotextile fabric with sound wood supports with maximum on-center spacing of 10°. Use
geotextile fabric conforming to 712.08, Type C.

2. A vertically driven 2%4* stiffener stake in the center of the ditfch.
3. Aggregate conforming to one of the following gradations: No. I through No. 4 on Table 703.01-I.

When using straw bales, furnish 30* long 2%2* wooden stakes, reinforcing bars or fence posts to stake straw
bales in place.

CONSTRUCTION:

Trench the geotextile fabric fence as detailed for PERIMETER GEOTEXTILE FABRIC FENCE (seg Sheef 2). Place g
vertical 2°x4* stiffener stake in the center of the ditch with the top level fo the fop of the fence and at
least 6* below the bottom of the ditch. Excavate for aggregate and place the aggregate on the downstream
side of the ditch check.

IT the Engineer determines that rock should not be used for the geotextile fabric difch checks, replace
aggregate with straw bales configured with minimal ggps between bales. Tighf/y place each bale adjacent to
or;ekanofher. Entrench 2 to 37 info the ground prior to staking. Firmly stake each bale with at least two
stakes.

PAYMENT:

The Department will 790/ for accepted quantities at the prices shown in Appendix F of Supplemental Specification
ollo

832 (55832} for the
- Geotextile Fabric Ditch Check

All items shown on this Standard Construction Drawing that are required for construction that are not
specifically identified in SS832 Appendix F are considered incidental.

wing items:

et —
REVISIONS

STATE OF OHIQ DEPARTMENT OF TRANSPORTATION
B < Men
STATE/HYDRAULIC ENGINEER

4-29-02
7-13-02
12-01-08
4-17-09
7-20-12

1-15-16
»Ya —
252 =8

OFFICE OF
HYDRAULIC
ENGINEERING

6'
min.

Minimum dimensions: 2’ high x 6’ wide x 3’ long

CROSS-SECTIONAL VIEW
ROCK CHECK

NOTES

ROCK CHECKS:

MATERIALS:
Furnish material conforming to Item 601 - Rock Channel Protection, Type C or D, Without Filter.

CONSTRUCTION:

If the Engineer determines that rock should not be used for the rock checks, replace rock channel

protection with straw bales confiqured with minimal gaps between bales. Tightly place each bale aay'acenf

;o ane7L ?ofher. Entrench 2* fo 3*into the ground prior to staking. Firmly stake each bale with at least
wo stakes.

PAYMENT:

The Department will 790/ for accepted quantities at the prices shown in Appendix F of supplemental Specification
oflo

832 (55832) for the
- Rock Channel Protection, Type C or D, Without Filter

wing items:

All items shown on this Standard Construction Drawing that are required for construction that are not

specifically identified in S5832 Appendix F are considered incidental.

STANDARD HYDRAULIC CONSTRUCTION DRAWING
CONSTRUCTION EROSION CONTROL
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PERIMETER GEOTEXTILE FABRIC FENCE

s / =. : ] - ¥ riikaint ™ -- i =|| =
" = E T iniiies z : ] 2 e
: o N —— -~ // io% = ha //_ // ““.-"_--_ | i ‘_== ),/_
Direction // = i % b % = Py ) y %
of flow = //// Di 7 /// 1z

T /\[ o ;,“—efc/ziwon — =

Direction
Exoavate a 6% Jrench Place fabric and supporf stakes Backfill and compact the excavated soil.

along the proposed fence line. and extend fabric info the french.

STEP 1 STEP 2 STEP 3
NOTES

MATERIALS:

Furnish 30* wide geotextile fabric with sound wood supports with,
maximum on-center spacing of 10, Use geoTextile fabric conforming
to 712.09, Type C.

CONSTRUCTION:

Trench the geotextile fabric fence cs detailed. The confractor may
e/ecffto frénch the fence detailed on steps ! through 3 in one plowing
operation.

PAYMENT:

The Department will pay for accepted quantities af the 7Lprices shown
in A/Jpegnd/)_( F of Supplemental Specification 832 (55832) for the
following items:

- Perimeter Geotextile Fabric Fence
All items shown on this Standard Construction Drawing that ar

tare
required for construction that are not specifically identified in 55832
Appendix F are considered incidental.

STATE OF OHIO DEPARTMENT OF TRANSPORTATION

REVISIONS
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STATAHYDRAULIC ENGINEER
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12-01-08
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7-20-12
1-15-16
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INLET PROTECTION
NOTES

Geotextile Fabric over

2%4* Frame 2°x4* Frame MATERIALS:
_\ Furnish inlet protection consisting of 18* wide geotextile Tabric fence with a securely nailed
2%¢4% wood Trame with a vertically driven 2*x4”on the inlet, or Tlow, side of the structure.

Use geotextile fabric conforming To 712.08, Type C.

CONSTRUCTION:

— fie Construct an 18” wide geotextile fabric fence supported around a storm drain inlet or cafch

basin with a securely nailed 2*x4* wood frame. Excavate a 6 french around the inlet, and

drive support posts 67 below the excavated french bottom. Strefch the fabric around the

R e frame. .ﬁacure it tightly, ensuring that 6% of fabric is in the tfrench, Overlap the fabric on

N Directio, one side of the inlet so that thé fabric ends gre not attached fo the same post. Backfill

BRI o7 Flow and compact the excavated soil tightly onto the fabric. Place c vertical 2%4* in the
center of the inlet so that the top is at the top of the fence and The bottom is at least
6* below the bottom of the ditch.

2"
(TYP)
A

Y
)

—T—Ti—

PAYMENT:

Inlet side The Department will pay for accepted quantities at the prices shown in Appendix F of
2%4" Supp/eﬁvenfa/ Specifﬁ:a};‘ion 832 (5[57‘832) qfor the fo//owingefems-' PP

6’
(TYP)

84 (TYP)

- Inlet Protection

All items shown on this Standard Construction Drawing that are r%guired for construction
.[ NL E T /D R O TE C T] ON that are not specifically identified in 55832 Appendix F are considered incidental.

STANDARD HYDRAULIC CONSTRUCTION DRAWING
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CONCRETE SLAB

WITH DBR-2-73 RAILING

(DECK ON CONCRETE OR STEEL BEAM SIMILAR)

DRIP STRIP AI

:

4

CONCRETE SLAB

WI/TH TST-1-99 RAILING

(DECK ON CONCRETE OR STEEL BEAM SIMILAR)

8
By DRIP STRIPQ
DRIP STRIP §
N
- pa—
H.___ = 1]
L |
plaplaplopte o s ar & | 51|
L ] LJ 1 J J
A BI
-

NONCOMPOSITE BOX BEAM

WITH DBR-2-73 RAILING
(DECK ON CONCRETE OR STEEL BEAM SIMILAR)

ORIP_STRIP WOTES

INSTALL LOWER STAINLESS STEEL DRIP STRIP, AS DETAILED, ALGNG THE FULL LENGTH OF
EACH SIDE OF THE BRIDGE. |IF SPLICES ARE REQUIRED [N THE LOWER DRIP STRIP,

TIGHTLY BUTT THE INDIVIDUAL PIECES TOGETHER. DO NOT LAP. INSTALL A [’-6" LONG

DRIP STRIP <E

— =\ 77—

UPPER DRIP STRIP AT EACH RAILING POST. BEND UP STRIPS AT 9Q° AGAINST THE INSIDE
FACE OF THE FORMS BEFORE CONCRETE IS PLACED. AFTER THE FORMS ARE REMOVED, BEND
THE DRIP STRIPS INTO THE FINAL POSITION OF 45° AS SHOWN HEREIN.

STAINLESS STEEL SHALL BE A MINIMUM OF 22 GAGE ASTM AI67, TYPE 304, MILL FINISH.
USE CARE WHEN STRIPPING FORMWORK SO AS NOT TO DAMAGE OR WRINKLE THE STAINLESS

STEEL DRIP STRIP. TO FURTHER ENSURE THAT WRINKLING OF THE STRIPS DOES NOT OCCUR,
USE AN ADEQUATE LENGTH BACKUP BAR DURING THE BENDING OUT OPERATION.

)

-

COMPOSITE BOX BEAM

WITH DBR-2-73 RAILING

{DECK ON CONCRETE OR STEEL BEAM SIMILAR) bed

DRIP STRIP <-| I'"
‘\C E & 4

THE DEPARTMENT WILL MEASURE THE DRIP STRIP BY THE FOOT AND WILL INCLUDE THE TOTAL
LENGTH OF BOTH THE UPPER AND LOWER DRIP STRIPS.

THE DEPARTMENT WILL PAY FOR ACCEPTED GQUANTITIES AT THE CONTRACT PRICE FOR ITEM
SPECIAL, STEEL DRIP STRIP.

PRIOR TO PLACING THE ASPHALT OVERLAY, INSTALL THE BENT DRIP STRIPS ALONG THE
EDGE OF THE PRESTRESSED BOX BEAM AS SHOWN. FASTEN THE DRIP STRIPS WITH (1%”
LENGTH, 3/32* SHANK DIAMETER) BUTTON HEAD SPIKES WITH DEFORMED SHANKS OR
EXPANSION ANCHORS AT 1’-6% C/C MAX. ALL INSTALLAT]ON DEVICES SHALL BE GALVANIZED
OR STAINLESS STEEL. OTHER SIMILAR DEVICES SHALL NOT BE USED UNLESS APPROVED BY
THE ENGINEER.

PLACE CHAMFER STRIP

ON INSIDE OF DRIP STRIP FORMWORK

DRIP STRIP
} i : 1 [fve iR
> = 7 1%*$ HOLES ! 2" .
= N/ e Sial =
| | - ]
— OV QW et _
I I s O M= O0O-T-0O o SECTION E-E
3 I o0 01O o SECT/ON £-C
L L ¥ %@ ¢ o——O—0 CTO ff : (PRIOR TO CONCRETE PLACEMENT)
i B ===y W
; X
) I | .
BI CI ' | (UEPER STRIP) ' ZLOWER SILs "ig 45°
COMPOSITE BOX BEAM COMPQOS|ITE BOX BEAM VIEW D-D
WITH TST-1-99 RAILING WITH TST-1-99 RAILING - 45°

(DECK ON CONCRETE OR STEEL BEAM SIMILAR)

{DECK ON CONCRETE OR STEEL BEAM SIMILAR)

SECTION E-E
(AFTER CONCRETE PLACEMENT)

26" (DBR-2-73)

27 (TST-1-99)

OF BOX BEAM

1
70P SURFACE—/

(-6
€ PoST
1°-6 1w g« I g UPTURNED UPPER
¢ PoOST ¢ POST CONCRETE DECK DRIP STRIP
9 9~ UPTURNED UPPER g g« UPTURNED UPPER SURFACE (CHAMFER DOWNTURNED LOWER
CONCRETE DECK DRIP STRIP ASPHALT DRIP STRIP LINE NOT SHOWN) DRIP STRIP
SURFACE (CHAMFER 5% | 5% DOWNTURNED LOWER WEARING 5% | 5% PONNTURNED LOWER D [ - \ —D
LINE NOT SHOWNJ—\ DRIP STRIP SURFACE— / oRIP STRIP w1+ [ A t L 7 :
- -l EEEBEm—.  e——— e e 3
P 5 e —— 5 S Iy S 1 §
} - o = I . % .

3%* (DBR-2-73)
3% (T5T-1-99)

&
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CONTINUOUS DRIP STRIP TO
BE FIELD NOTCHED TO CLEAR
POST ANCHORS (AS NECESSARY)

(757-1-99)7 5~ 5+ 1
ANCHOR BOLTS

VIEW A-A
(STRIP SHOWN PRIOR TO CONCRETE PLACEMENT)

13
(757-1-99)1 5~ 5~ |
ANCHOR BOLTS

CONTINUOUS DRIP STRIP TO

VIEW B-8
(STRIP SHOWN PRIOR TO CONCRETE

BE FIELD NOTCHED TO CLEAR (DBR-2-731 | 1% | %"

POST ANCHORS (AS NECESSARY) (TST-1-991° 5 ‘ 5
ANCHOR BOLTS —

PLACEMENT) VIEW C-C

{STRIP SHOWN PRJOR TO CONCRETE PLACEMENT)

STANDARD
DRIP STRIP
FOR STRUCTURES WITH
OVER THE S1DE DRAINAGE
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12 gauge steel

PLAN
2'-315
Rail La
-
= o .
- W
= =

.
\ Standard Splice

Slots (Typ. of 8

ELEVATION
W-BEAM FLARED END SECTION

£ Post Bolt

10 gauge steel
X_ ! _*_

T = = 3%~

PLAN
21_64\'
a4
a4 W
1 dia, Hole __ 2" | 4247, BVZ:\ A 3"
(opTiona/)_\ ‘ ’ ‘ ‘ | |
71 o> 1 = |
§ BTR G e =
R B D - aa T
R~ !
1" dia. Holes " x 3
(4 places) Sé)h'ce Bolt slot
(8 places)
%" x 245" Post
Bolt $ ot toptional)
ELEVATION

W-BEAM TERMINAL CONNECTOR

NOTES

7-3/"
Standard Splice
Slots (Typ.)
31_IV2 -~ 3'-/72 »

ASYMMETRIC TRANSITION SECTION
W to Thrie-Beam)

10-gauge Section

be ASTM A307.

I:_ 12’

RAIL SPLICES: Lap splices baetween two rail elements or between a rail and termingl connector
in the direction of traffic. Lap the flared end sections in the direction of traffic.

RAIL ELEMENTS: Unless otherwise specified, W-Beam Rail is 12 gauge steel with an effective
length of 12-6” or 25°-0°, with %{ "

on 3*-1/3* centers regardless of post spacing. Field punch or drill boltf holes or slots for
irregularly spoced posts as specified in CMS 606.04.

Substituting one 0 quage steel beam element where twe nested 12 guage steel beams are
specified (5 permitted tboth W-beam and Thrie-beam).

iV splice bolt slots, and

10 gauge stes! @ Post Bolt

PLAN

2:-6%
a4

of 7 places)

. 7
I” dia.
Ho/es(f}701'cal 27 | 474" 86" P
west NTITTT T

Q?.-' éf;

20"
2%

% 1%

?

I* dia. Holes
{optional)
(2 places)

% x 2"
Post Bolt Slots
€ Irx %" Slefce toptional)
Bolt Slots (Typ.)

ELEVATION
THRIE-BEAM TERMINAL CONNECTOR

GENERAL: Components shown on this drawing are used in a variety of guardrail systems.
See individual guardrail drawing for specific applications.

See CMS 606 for guardrail specifications not covered on these drawings.
Refer to AASHTO M 180-12 for dimensional details of W-Beam and Thrie-Beam rail elements,

related buffer and end sections, beom splices, post and splice bolts, nuts, and Type 1
W-Beam to Thrie-Beam Transition sections. Beam washers are not to be used. Bolts grade shall

37 Min.
6% * rad. "_<

/

PLAN f

7" 86" 24
Varies

16* Approx.

\Zs tandard Splice

Slots (Typ.)
ELEVATION

ROUNDED W-BEAM END SECTION

>

il

(I

#

e ]

x 2V " post bolt slots

GUARDRAIL BOLT
{For Post and Splice Boits)

7
L o Bolt Use

g

(Standard Rail)

4+ Typs MGS: WP/WB, PB

»

(Barrier Rail)

| S i 14° 4~ Type MGS: SP/WB, PB
C— Z : 70 W Splice Bolt
= —— " (s ] — e —— - -
= - 5 - WP = Wood Post WB = Wood Blockout
SP = Steel Post PB = Plastic Blockout
SSK e 126 W-BEAM SECTION Longer 8ol moy be aadsd for rowd Nood
3 -1%" (Typ.)
=1 o =) =)
5 — = — == [=] — — - =) =5 —— - = c:ﬁ3

26°- Vo~

25’-0* W-BEAM SECTION

THIS DRAWING REPLACES MGS-1.1 DATED 1-18-2013
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6 8” 5!2d ) ) 7y2~ 6* 8
tnom.) e -1 ¢ thom.) r I (Tolerance +0, -1/89 I
: : — ‘.,- T —|—K’i‘ r::t € holes
b |
~ ! i ~ | N
. - Post —— —— | | |
+" %a ------- —::::::;::::: { resff;gf%;g _// . ! :\_ %+ dia. ~ I }
‘ ! QJ
: ! - d;l?/c}ineg) arrer %" dia. . Ni || 3 Ly
& , ! N N i V |
N i = : | |
i L S L % dia.— |
| X [ I
! — I | . [ | |
........ ék\ Ground Line /7" 7@: x I I I I
Nz . A\ N\ RRE 2\ g
N BN | 5+ dio.—" | _ o | o
. i 3/2 dia. 4 id. 2/2 dio | [ | |
2 i holes | L
! — | [ | |
. O+ FRONT SIDE - o
%
voles orientated /| ) ' TYPE 2 BREAKAWAY BCT TIMBER POST o L
paralle! to traffic [ I |
| [ | |
[ [ | |
I [ I |
STEEL BEAM POSTS FRON SIDE
FRONT SIDE _ Bean | Flange | Flange | Web RONT
Size depth width | thickness | thickness STEEL GROUND
TYPE 1 BREAKAWAY CRT POST Rolled W6x8.5 5.8° 3.94% 0.193" 0.170” FOUNDATION TUBE
Rolled W6x39 5.9% 3.94* 0.215* 0.170"
Welded 6x8.5 6.0* 3.94* 0.193* 0.170*
Walded 6x9 6.0" 3.94* 0.215* 0.170* . vy L x
. 3 3" x ”
v Stes] Fla{g Washer I
Greater 2 or 77 9
than 2° less }

Slope extended.
(Measure h” from
rade line where
graded shoulder
slopes are steeper
than 6:1)

NOTES 0 N oS
_|_._|' - I
GUARDRAIL HEIGHT: For initial installation, construct the guardrail []\' 0 \ej'/TV_ —I"'—li -1 o N

within ¢ 17 of the standord 31* height to the top of W-Beam rail.
When subsequent projects, such as resurfacings, affect the \___3“x I"Slotted \7 Y

height of existing guardrail, adjustment is not required if the Hole (Typ.) 1" dia. (Typ.)

finished height is within :3° of the standard height. ASTM 4 36 PLATE ASTM A 36 PLATE

% * thick with sltted 778% thick with
bolt holes and washers 1" round bolt holes

7"
1

h

%

ANV

Treated

Shouider Shoulder

POSTS: The Standard Post Length is 6-0* (+3%,-0" tolerance). Wood
Posts are permitted instead of Standard Steel Posts per CMS 710.11.

MEASURING GUARDRAIL HEIGHT POST EMBEDMENT DEPTH: Standard embedment depth is 3’-4* minimum.
Do not drive posts located over a culvert with less than 4-3° of >

cover; instead set in drilled or dug holes. Where site constraints
prohibit the post from being placed at least one foot in front of
Foce of Rail the slope break poin.f,. use longer posts as shown in ‘fhe Guardrail
Flush with Slope Post Length and Position Detail. The face of the rail may not be
6” max. Break Point or beyond the slope break point.
Closer
5 SPECIAL POST MOUNTINGS: Install posts located over a drainage inlet
§ Slope : or structure with a cover of less than 3°-4" as shown in the FOOTING
Break ANCHOR Detail.
s 4 Paoint 8:/
W. . . M); Llmax o2,

N ! 4?.
z < N
N i, %
. Break
Point
Long/

Post

Wé6x9
Steel Post 5

Ground Line

NZNZZAINN

v
»
&5

x
3
3

ANCHORS: Holes shall comply with CMS 510. Use non-shrink, nonmetallic S !
grout per CMS 705.20. R e %.

6’ min
&’ min

a a a |- 2 | a
PROTECTIVE COATING: In lieu of the complying with CMS 710.06, coat . R S FE | S LN
Reinforced . . il
expansion shields, anchors and concrete insert anchor assemblies

C t
embedded in concrete in accordance with ASTM A 153 or be of stainless gnerere
steel. Any bolts screwed info these devices shall meet CMS 710.06. A36 Plote
(Two Options

Pemrmmm— e —————

8.5" long 74" dia. Shown Above)
PAYMENT: Payment for standard quardrail is measured in feet as HAS all-threaded rods

Item 808 - Guardrail, Type MGS. Runs with longer posts should be paid with washer and nut.
as I'tem 606 - Guar:#all Type MGS With Long Posts, also measured in 6 min. embedment
- feet. All costs associated with special post mountings are included
FOOTING ANCHOR DETAIL

GUARDRAIL POST LENGTH AND POSITION in the unit price bid of Item 606 Guardrail of the type specified in
the plans.

8’ (+/~ 3% Steel Post or
7V’ (+/- 3% Wood Post

Frm——————

REVISION DATE
7-13-2013

Michael Bline

STATE OF OHIO DEPARTMENT OF
TRANSPORTATION ADMINISTRATOR

STDS.
ENGINEER

M. Ruppe

OFFICE OF
ROADWAY
ENGINEERING

STANDARD ROADWAY CONSTRUCTION ORAWING
GUARDRAIL DETAILS
(Rail Components)

MIDWEST GUARDRAIL SYSTEM

SCD NUMBER

THIS DRAWING REPLACES MGS-1.1 DATED 1-18-2013
MGS-1.1
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i 3-3* 16°
'%. dia. Symmetric about centerline 2z ¥~ dia. 2" |
C(Gg;SJ a/g.
oble fo be > N "
swage connected 5/ 2% 7 15/
AASHTO M 30, % %- O O O O %" rad. %
Type I ' (28 By
I
| I Y ) S
i
| =
AN =S AT .
i A X & 4 c/c
£ AN < J |\
Grade 5 (or equivalanet)
1 dia. stud, threoded
entire length 0O 0O O 0O
STANDARD SWAGED FITTING AND STUD 3%
CABLE ANCHOR \—Benf Plafe ;{6"
thickness ANCHOR BRACKET
¥ dia. ]
Hao /34(Typ.) £nd Pclia;e ) /— Neutral Axis
Anchor Brgcfe;‘ 5 (See detail) —-—
(See detaill™ \ ’ AN . ,
- Y Eight each,% " dia. 3w
| r_ Sk Hegx Head Bo/afs, Nuts %
o] o) o and Washers

= | = - s
W ———————— —— Y : #“ dia. Holes

o o of o I- Hex Nyt ™
Su_ra?.ed_/ and Washer DL
FitFing 1 Rail shown
in position
ANCHOR BRACKET ASSEMBLY DETAILS
1” radivs (Typ.)
/Channel C6x8.2 *
_____________________________________ T

g7

* A 6%3* 10 Gauge Bent Plate Struf
STRUY may be SUbeI'ngf'ed for the C-Channel

Channel legs shown down. For opposite hand, install Channel legs up.

STRUT AND YOKE ASSEMBLY

2% 4’
;

3-
|

i \__ IY” dia.

hole, centered

END PLATE
tn $//—I%;"dfa
\a‘ 8 o
N P/a,;‘e x %
™ I 4

BEARING PLATE

/— s” radius

YOKE

Two required in Assembly

THIS DRAWING REPLACES MGS-1.1 DATED 1-18-2013
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Standard Post Length 6-0*

t

b

Install Posts and Blockouts
at 1'-6%" c/c when Quarter FPost
Spacing Guardrail is specified.

Install Posts and Blockguts
at 3-12* c/c when Half Post
Spacing Guardrail is specified.

Install Posts and Blockouts

2

"
af 6-3 c/c ond offset 3'-15* from
the splice MGS Guardrail is specifiad

12* Notched Blockout
tWood or Plastic)

Stee! Post

%" € Post Bolt
?cfsé' Steel Posts

Lo

T
L]
L

o
Lo

-
I

Face of Guardrail —/

Rail splice flgp in fhe/
direction of traffic)

PLAN VIEW
(Steel Posts shown)

Standard 12 Gauge W-Beam Rail Panel (See Notes)

MGS Post Spacing 6°-3*

MGS Post Spacing 6-3*

MGS Post Spacing 6°-3*

ELEVATION
(Wood Posts shown)

Half Post Spacing‘ Half Post Spacing
_lf . 4
31t | 3-1V% punch slot & odd bolt
Qtr. Post . Qtr. Post | Otr. Post . Qtr. Post / Sfo; C‘Z.,‘jgr (7;‘9’ — .
Spacing Spacing Spacing Spacing P g trp- SP(;!CPG %/27:93
1-6%* 1-6% 1-6% " 1-6%2 7P
1 L 1 | Post Bolt Slot
N °l' '|o T fnd 1 —— e § g S ——
< o al / a ol
S
N = e ——— e ——— = - —— = —— = ——— == ——— o — e e e e e =S akbnliiaedeos =/
R I i o| a o |
1% T =57 ol..__ Jc I T———T T - = =l
28 = T T T ] i 1
|24 b Lo .
5 R4 Lo b Lo Blockout
Yln = Pl P .
S P P b Wood Post
! I [l I I
V)J I | 1 I ! : m
] 1 1 t ! |
N P . .
N n |
Lo Lo P
= = = — = =
T P P ] B
I
Do o P
| | ] | | | -

NOTES

RAIL: Use W-Beam rail meeting AASHTO M ]80~12 Ty{ne Il Class
A, as specified in CMS 606. Either 13°-6Y2" long (12-6*
between splices) or 265" long (25-0* between splices)
rail sections may be used.

POSTS: Posts may be constructed of wood or steel.

Use the same type of post throughout the length of the
project unless otherwise specified in the plans or permitted
by the Engineer.

Wood post shall be fabricated and pressure-treated for
approved gpec:es as per CMS 710.12. Bore bolt holes and,
if required,

See SCD MGS-1.1 for Standard Steel Posts.

All posts are 6-0" long (+3%, -0 tolerancel unless specified
otherwise in the Contract Document. Posts may be set in
drilled holes or may be driven to grade.

BLOCKOUTS: Blockout dimensions are dependent on post used.
Wood Blockouts are to be pressure freated as specified in
CMS 710.14. Bore bolt holes. Approved Alternate blockouts
may be used in lieu of the wood blockouts shown. The
approved list is maintained by the Office of Roadway

ngineering.

When terminating double-sided borrier guardrail with an
impact attenuafor, use reduced 8* deep blockouts on

the last # posts on the barrier design fo accomodate the
narrower widths of the aftenuafors.

WASHERS: Install aepropriafe sized standard galvanized steel
washers on the nut side of bolts installed on wood posts.
Beam washers are not to be used.

DELINEATION: For Barrier Reflectors see CMS 626.
MISCELLANEOUS: For other guardrail details, see SCD MGS-1.1.

PAYMENT: Guardrail is paid in feet per
ITEM 606 - Guarfail, 6 MGS.
Half or Quarter Post Spacing Guardrail per
ITEM 606 - Guardrail e MGS Half PosT Spacing
ITEM 606 - Guardrail, Type MGS Quarter Post Spacing

trim the tops of posts after the posts ore set.

THIS DRAWING REPLACES MGS-2.1 DATED 1-18-2013
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Barrier Design

10d Common Coafed

Nail to prevent blockout
rotfation (drive at center
of Block and Post after

installing post bolt).

Standard Design

2" (Typ.)

a
IS

/414,4

», »

:/

)
Wood Blockout

6°x8” Post /

SQUARE WOOD POST

Rail

(\/

6”

£

B
5

I (Typ)

2"

Blockout

\ e

1” max.

Barrier Design

Standard Design

12* (Typ.)

-]

_| I TypJ

144~

See POSTS and
BLOCKOUTS Notes

\

144~

Method
Routed Blockout

!

on Sheet |
e
6”
STEEL POST
See POSTS Note, Sheet |
Post
-
N
AN
o ISt oRE
I
12
QY
S
\ \ |
t“ — — J— ——]
: ==k
|| ]
'/
= | )
Post 1 Post
Bolts Bolts
10d nail required to ‘l @
prevent blockout rotation
Method 2
Notched Post

Alternate methods of placing the Blockouts on round Posts may
be submitted for consideration and gpproved by the Engineer.

ROUND WOOD POSTS
Single Sided runs only (Standard Design)

144
[
I
]

\\
2-Piece wood

Blockout Option

545 "12* notched
Wood Blockouts (See NOTCHED
BLOCKOUT Detail}

\ W6x9 or W6x8.5 Post

Toe ngil not required if
post is cut as shown

%~ dia. ho/e—/

2%* (Typ.)

\ /5% -0 , 2% " (+3*,-0) (Typ.J
T 1, |
N i i i % * dia. hole —~ i:i :

h SN il

tol U i N
Ik 14— S &
Pl i S
o e &
T i o
Pl i N

i — T

' I¥s* (20.08" |__
ELEVATION PLAN

NOTCHED BLOCKOUTS
FOR STEEL POSTS

See BLOCKOUTS Note on Sheet |

IZV/%

8" 4

TWO-PIECE WOOD
BLOCKOUT OPTION

S
B
X
™
£ (/]
E
L]
gl Y L/ /
£
3
™
10d nail reguired, to j
prevent blockouf rotation -
!

10d Common Coated
/ Nail to prevent rotation
of blocﬁomL leces (drive

i

at center of Block).

New or reusable
6*x12” Blockout

RAISING EXISTING GUARDRAIL HEIGHT

THIS DRAWING REPLACES MGS-2.1 DATED 1-18-2013
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Thrie Beam Terminal Connectors
connect to Concrete Barrier End
Section by

%

Group VIII
Cer f‘/?fica f

%~ Anchors conforming to Item
712.01, or Anchors as

five (on each side) of 6-3".
er FF-S325,

.Type 1 with Proof Load

ion as per Item 712.01.

IT the barrier design quardrail width exceeds concrete
barrier width, extend ond taper th I
trailing side over to the concrete barrier over g length

’ This addition! lgbor and material is include

in the total Bridge Terminal Assembly Barrier Design Fay Item.

e thrie beam on the

Payment Limits for Item 606: MGS Bridge Terminal Assembly, Type 1, Barrier Design

?acer Block cut to size
/— bolted to guardrail

[= /5l

= == == )

12
(Typ.)

For one-sided guardrail
transition %* dia. ASTM
A325 or A449 Through bolts
(/en?_fh to be determined in
reld in accordance with
Paragpet width) into Bearin
Plate 4 (See Sheet 2 of
for Detail) with standard
washers and hex nuts.

Connection with Concete Parapet
(SCD SBR-1-99) or Concrete Barrier
End Section (SCD RM-4.6) Shown.
Connection with Twin Steel Tube

Payment Limits Tor Item 606: MGS Bridge Terminal Assembly,

PLAN

Rail Splice Face of Rail

Type 1 (See Payment Note)

12’-6” Nested Thrie Beom )

6°-3* Thrie-Beam 67-3* Assymetrical

r-10%*

5 Spaces at I'-6%"

‘ Transition Section

4 Spaces @ I' 6%4* 3 spaces @ 3-1/p”

Midwest Guardrail Sys tem™

Bridge Railing (SCD TST-1-99), See ' L
Sheet 2 of 2. ] 2 3 4 5 7 8 9 0 :Ié 12 '_'_13**
= = | Tees : ] T ;: T I =Tf1; I o] =
&, ! E3) : =, j = T 2 X-IEE e e e
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NOTES

GENERAL: For additional rail details, see SCD MGS-1.1.
For barrier quardrail detfails see SCD MGS-2.1.
See Sheet Z for Sections (single sided BTA shown).

APPLICATION: Use Type | MGS Bridge Terminal Assembly
to connect quardrail runs to bri ges having deflaector
Parapet Type Bridge Ra:’/:’n)g (see Structurdl Engineering’s
SCD BR-1 and for runs to The gpproach ends o

Barrier (see SCO RM-4.6).

Concrete

This BTA should also be used fo connect guardrail runs
to bridges with Twin Steel Tube Railing (see Structural
Eg%meenn ‘s SCD TST-1-99). Connection details for the
7ST are shown on Page 2.

THRIE BEAM: An 18°-9* Section of Thrie beam mc;y be
substituted for one of the 12'-6” panels and The

6°-3" section as shown.

When attaching this BT4 to preexisting walls/parapefs,
a longer thrie beam panel tapprox 1'-6" additional /[;n_gi'h/
is permitted to reach the available bolt hole locations.

THRIE BEAM TRANSITION: Asfymmefrica/ W-Beom fo Thrie
Beom fransition panel shall be 10 gauge.

ELEVATION

POSTS: Use standard steel or 6°x8x72" wood posts per
SCD MGS-2.1 for Posts No. 7-13. Posts may be set in drilled
holes or driven to grade. Posts No. I-6 are 6°-6* W6x9 steel
or 67%8°x84” wood.

CURB: Type 4A, 4B, or 4C Curb per SCD BP-5.] is required
under f%e thrie-beam portion of this transition when
connecting to concrefe barrier. or éJarapet, but shall not
extend past Post No. Il. Curb is NOT required when connecting
to TST Bridge Rail.

t the length of the

Use the same post material throughou .

Fronsition unlbss ofharwise sgec:'?gied in the plans or . #*# Where curb must extend lpsff?am of Post No. NI Tor drainage

permitted by the Engineer (steel posts shown in This drawing). pur_poa;‘ss, an extra 12-6” panel of 12 w-beam must be nested
jor To

the transition (upstr T Post No. 13). This
Pomponent shall be included as incidental o the cost of the BTA.

PAYMENT: Item 606 - MGS Bridge Terminal Assembly, Type 1
Each or Ifem 606 - MGS Briogg Terminal Asssmbly{’ b 1’
Barrier Design, Each, includés the cost of all componenfs
includin adglpf f osts and blockouts,

Wood posts shall be fabricated and pressure-freated for
gpproved gpec:’es as per CMS 710.12." Bore bolt holes and,
it required, trim the tops of posts after the posts are sef.

BLOCKOUTS: Use 6°xI2*x19* or 6x12x22%) wood blockouts at
Posts No. I-12. The standard MGS 6°x12"x14* blockout is used at
Pos} 13. Approved Alternate Blockouts can be found on the
Office of Roadway Engineering’s website. Steal Blockouts
are not permitted.

FLARED GUARDRAIL: The MGS guardrail should be tangential
within 25 Tt. of the BTA.

ional ond different size of 7 .
nested Thrie-Beam, fransition and connectfor sections, Bearing
Plate, bolts, washers, nuts, and other hardware.

Curb is paid separately under Item 609 - Curb, Type 4-., in Teet.

* Place the first post of the MGS 3-1/3* past the BTA,
then every 6°-3° thereafter 1o keep posts offset from
the rail splices. A minimum of 126" of MGS Guardrail
should be placed between the BTA and end anchor.

THIS DRAWING REPLACES MGS-3.1 DATED 7-19-2013
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I'-6*

I Bearing
e r Plate

\ Parapet or

Two Thrie-Beam 10°
Sections Nested

E Rail ‘\
|

A
b

184"

Concrete
Barrier
::. : 2'
SECTION A-A SECTION B-8
SN q... 1]
-}: . @ ISt i
L | q ~
__'i"__
¥ % AR
oS 1.8 w
—t 11§ g
IRE
NES
LI
SECTION F-F
%~ thick plate
3 ith five 1*
X wcli/'a. hlglees
«—
i R v “dia. b
%3 l T NE e ul %ng I(min.{Aj'/57 button
X LR b head bolts with washer
N~ L | A
A = Yo
n s = &“T
T 3 ‘ .
BEARING PLATE A Rl 5 JER € il
% L Guardrail
[ N— C‘onnecc;'lion
Plate
£ . ) \
Steel I
T 3%3wl2” Tube Flush
gt~ plate Rail mgg?fed
; ~— % "dia. hole P
BEARING PLATE B SECTION H-H

AASHTO_/A GC/ARTBA
Standardized Hardware
Guide part FWROS

Section through Tubing at Post

im T
L3
A
144"
/"\"1’\
il
i

under hex nut. (Typ. of 4)

Two_Thrie-Beam
Sections Nested

7

19”

6“x 87

Wood Post

49 {min.)

Set wood posts flush
with blockout at 32*
(Stee! will be 3~
shorter)

6-6* Steel or 7’- 0" Wood

SECTION C-C

SECTION G-G

Thrie Beam
Terminal
Connector _T._
B3

3*-4” (min.
6’ Post

3

by 6 long A325 button

Y/
Iééa bolts with washer
under hex nut. (Typ. of 8

£ Rail
§F77 S
Ny b 3 '
N t =
L T Q‘
N NS
/ Iy
N
Yo" Guardrail Al
Connection
Plate
SECTION J-J

Section through Tubing
at Terminal Connector

Steel
Tube
Raoil

Two Thrie-Beam
Sections Nested

l 12*

Face of curb
flush with face of
thrie beam (typ,)

>

SRR
197 LT
hi: + S S :r-\'\
6’
\ m @ \
1 1. oS i1
) 1S s —t 11§75
E ik NN D
M © 05 J| @
| | ™ [ 1™
I \LI
Stondard
MGS Post
SECTION D-D SECTION E-E
A
‘ -2
@ jj]==== =3
_;_2‘_ ]
| T N N
| Brigge| i | ! )
i Uiimif } 0 | i QB
| D i R
l L |
i i

Guardrail Connection
Plate

No connection here

from Thrie Beam‘\ r j
Terminal Connector | | i
'y

Connect fubing to
post using four 7~
dia. by 5%* long (min.) >
bolts
with hex nut and washer.

A307 button hea

W6x25 flush mounted post.
See TST-1-99 for mounng

details and post bol
hole placement.

Steel Tube Rails

Nested Thrie
Beam Rail

S

i !
\\i Terminal Connecto
I 2-6" | |

£ Post —

=

Conngct tubing to
Terming! Connéctor
using 73~ by 6%

long tmin.) A325

bufton head bolts with
washer under hex nut.

ir

Bearing Plate B

=

| 3o/t Terminal Connector to

Guardrail
Connection
Plate (see
7ST-1-99

for details}

standard dguardrall splice
bolts ond nuts. (Typ. of 12)

Connect nested Thrie Beam rails and
Terminal Connector post bolt slots
to tube roiling using Two % dia. by
7 long stenddrd quardrail bolts,
late washers ond hex nuts. Place
Bearing Plates (Bearing Plate B)
between guardrail and tubing.

CONNECTION DETAILS TO CONNECT
WITH TWIN STEEL TUBE BRIDGE RAILING

(SEE SCD TST-1-99)

nested Thrie Beam rails with

THIS DRAWING REPLACES MGS-3.]1 DATED 7-19-2013
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Payment limits for Item 606: MGS Type T Anchor Assembly

MGS STD Guardrail
See SCD MGS-2.1

12 gauge W-Beam

Cable Anchor (with

Rounded-
Seg,;‘fgr? End nuts and washers)
! Anchor BCT Timber Post
’r-llt— Brackel !
il Y “‘%" o o o] = rﬁul 7
[ JY I

17-6* Terminal Rail

12-6" W-Beam J

Rail Splice, rails
/a)gped in direction
of traffic

Type 2 BCT Breakaway Post

inserted into Foundation Tube.
7-8%%"

Ft—

<=

Direction of Traffic flow

for trailing end

I
Post No. 1

41-%1

PLAN

Eight ASTM A307 Hex
bolts and Nuts, 24"
by 1%s* each with a washer

Cable Nut ond Washer

lice Bolt.
%* x 10* Round Head 8 Splice bolls
Post Bolt, Nut with round

washer under nut.

| T T
: i o o
| | ! ) : | ;
| B [ === 2 p— _‘[_ _____________________ P . g_fa:/
i i D |
i i L J
. \ ! Y
4 Splice Bolts ! ket ! 12 Gauge W-Beam Terminal
'!r\ f;‘s’gm?, ly Rail (W 1h Bracket Slots)
AN AN .
7t % * Anchor  Strut Ground line
L g i L
- Y Y -0 00— —_— 0 = —0—
Il 4 LIS T, TS T G
+
See DETAIL A
= ==

Type 2 BCT Breakaway Post /

inser?")ed into Foundation Tube.

%" x 7V long ASTM A307
Hex Bolf and Nut, with round
washers under head and nut.

See SCO MGS-1.1 for Type 2
BCT Breakaway Post, Steal
Foundation Ground Tube,
Bearing Plote, Cable Anchor
and Brackel Assembly details.

For specific embedment of
std. posts, see SCD MGS-I.1

BCT Steel

/_ Foundation Tube

Two 16d Nails (bent over platel i
to prevent Plate rotation N

|

i

NOTES

APPLICATION: Use T);pe T Anchor Assemblies on the frailin#, end of guardrail runs,
located outside of “the clear zone of z;Pposing traffic. The assembly is 126"
long, none of which can be considered the Length of Need for the guardrail run.

For termination requirements at driveways, and side rood, approaches and Terminals
at Structures, see Location & Design Manual, Volume 1, Figure 603-3.

MATERIALS: See SCD MGS-1.1 for parts used on this anchor, including the Type 2 BCT
Breakaway Posts, Steel Ground Foundation Tube, Bearing Plate, Cable Anchor,
Bracket Assembly, and Rounded W-Beam End Section.

Bearing Plate is ASTM A709 Grade 36. Steel Ground Foundation Tube shall be

ASTM X500, Grade B, and meet CMS 707.10. All angles, channels and plates shall
mest CMS 711.01. All structural steel shall be galvanized as specified in CMS 711.02.
All bolt washers indicated are standard galvanized steel of the appropriate size.

For components on this anchor that are not detailed on SCD MGS-1.1, see part
descriptions in the AASHTO/AGC/ARTBA Standardized Hardware Guide.

PAYMENTs All equipment, labor aond materials, including the W-Beam Rounded End
Section and the W-BeamTerminal Rail for the 12’-6” anchor gssembly shall be
included in the unit price bid for Item 606 - Anchor Assembly, MGS Type T, Each.

Type 2 BCT

Breakaway Post __'|\1_—

Bearing ~ S Cable
P/afe\ ! Anchor
i
= ¢ -
| @ | — L
v -e-

7 BEAN
10 long ASTM A307

i
. o b
Steel Ground Tube—/ ! \—I-;Iééx olt ond Nut, with round
N washers under head and nut.

DETAIL A

THIS DRAWINGS REPLACES MGS-4.2 DATED 1-18-2013.
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Sang ge GEgasite Approgl Type B Flashing (Yellow)

. 12 max. Warning Light Type B Flashing (Yellow) 2
| Q /_ PWarning Light Mﬁ__év

— T [ :| BARRICADE USE

/lll\\

Rails with ,—Leg IA. Barricades shall be NCHRP 350 compliant and shall be

Stripes on erected according to details shown. When the road is

Both Sides —_ 1 % GO closed to traffic, barricades shall be used To

| — Sandbags as Needed effectively close the enfire roadway, including the
for Stability paved or aggregate shoulder.

20*

20*
AN

1B. Barricades along adjacent lanes may be offset from
each other as shown, with drums used to close the
resulting gap. Maximum drum spacing shall be 5°.

! ] I |
| 6’ min. ! BARRICADE REFLECTORIZATION AND COLOR

TYPE 3 BARRICADE DETAIL 2A. In construction or mainfenance areas, all rails of the

barricades shall be reflectorized with orange and white
reflectorized Type G sheeting in 6* wide alternate
stripes which slope downward toward the center line of
the road at an angle of 45 degrees. All three rails of the
barricade shall be striped on both sides. Legs and feet
shall be either all white or may display the natural

color of the material used.

Light

@

A

Type

Y

W20-1-48

arniing

2B. Barricades used in permanent or semi-permanent application
shall differ only in that they shall use red and white
stripes.

ROAD
CLOSED
AHEAD
500
FEET
W20-3-48/Wie-2-30
W

Type A Warning Light

S0¢

NS

ROAD

CLOSED

AHEAD

1000

FEET
W20-3-48/W16-2-30

. SIGNS
Type 3 Barricades -

{See Note 1)

500" Typ. . 500° Typ. _._ 500" Typd)
I I |

3A. Where the road is closed te tfraffic by the erection of
barricades, ROAD CLOSED (RII-2) signs shall be mounted
laterally as shown.

\h.i-. 38. The advance warning signs shown on this drawing are
intended for use when the fraveled way is brought to
Barricads Overlap, I’ max. an end with no direction given to traffic. Where traffic
o) S —_— — has been directed from fthe permanent roadway at or just -
in advance of the barricades, advance signing should be
provided as shown in Standard Construction Drawing MT-95.70
Drum Spacing, 5 max. or Ohio Manual of Uniform Traffic Confrol Devices Figure
6H-7 as gppropriate.

===
==

3C. Advance warning signs approaching a lane closure, as shown
on these plans, shall consist of Two ROAD CLOSED AHEAD
(W20-3) signs with distance f/aquas placed about 500’ and

1000’ Trom the closure, and a ROAD WORK AHEAD (W20-1) sign
ADVANCE WARNING SIGNS FOR CLOSURE placed about 1500° from the closure. The signs shall be g
. placed on both sides of the roadway Tor multi-lane divided
Type 3 Barricades highways or when required by the plans.

Work Area

Same as Opposite Approach

W, G
Z}YPG.B Flashing (Yellow) FLASHING WARNING LIGHTS

Rl zar ning Light 4A. Type A flashing warning lights are required on The ROAD

ROIA-I; WORK AHEAD (W20-1) sign and on the first ROAD CLOSED AHEAD
CLOSED (W20-3) sign.

A W N h

! 48. Type B Tlashing warning lights shall be provided on Type 3
e i Barricades, one light per each closed lane. Each light

shall be conspicuously visible at all distances up to 1000’
under normal atmospheric conditions. The light shall be in
operation at all times during the period the highway is closed.

Type 3 Barricades

OPERATION ON 2-LANE, 2-WAY ROADWAYS

Rll-2 SA. Where the barricade runs across the entire roadway

ROAD without longitudinally offsetting sections, the Confractor
CLOSED will normally open only the lef7 side of the barricade as
necessary to allow the construction vehicle fo enter, and
then shall immediately close it. The entire barricade will
not normally be opened at the same time. The Contractor
shall assign an em /?tyee to assure that the barricade is
= closed at the end of each workday.

Type B Flashing (Yellow)
Warning Lights

Rll-2
ROAD

58. Where the sections of the barricade are offset from
AV each other with drums provided to close the gap

R R ST Ry e — e 2 e R L L T L (see note 18), the Contractor may move the drums as
. \ necessary to allow the construction vehicle to enter,
Shoulder sh Pavement Shoulder and then shall immediately replace the drums. The

Pavement oulder Contractor shall assign an employee to assure that

BARRICADE CLOSURE PROFILE BARRICADE CLOSURE OFFSET OPTION the drums are in place at the end of each workday.

Shoulder

7-18-2013
DATE
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TEMPORARY SIGN SUPPORT REQUIREMENTS

PLACEMENT OF SIGNS

1A, Lateral placement to nearest edge of signs shall

be as follows:

a) On the right side of the road for approaching
traffic texcept for dual-mounted signs and signs
designated in the plans for le ff—sidz mounting).

b) curbed roadwgy - minimum 2’ behind face of curb.

¢ Uncurbed roadway - 12 from edge of traffic lane or
8’ from edge of paved or useable shoulder, whichever
is greater.

d) Behind guardrail or portable barrier - See table

SIGN OFFSET

Barrier Type

BEHIND FACE OF BEHIND FACE OF
GUARDRAIL PORTABLE BARRIER
Support Class
2’ Preferred . et
Class A Supports ¥ Minimum ¥ Minimum#
Class B Supports 6.5 Minimum 1V Minimum#*

*unless barrier top mounting is required by the plans

B.

stfl'ca/ clearance of signs, as measured from near
side roadway edge, shall be as follows:

a) Rural - 5 when parked cars, consfruction equipment,
efc. will not obscure sign visibility.

b) Rural areas with parked cars or construction
equipment - 7’

c) Urban - 7°

d) Care shall be taken to assure that signs will not be
obscured by construction equipment, Trees, weeds or
other obstacles. Brush, weeds or grass within the
right-of-way shall be trimmed as necessary.

el For signing which will remain for three days or less,
minimum vertical clearance shall be I’ from the
roadway tfo bottom of sign.

CLASSES OF SUPPORTS

24.

2B.

zc.

The Contractor shall choose sign szfparfs of
adequate strength and with adequate foundations and
anchorage tfo support fhe sign sizes erected. Sign
supports which fail under typical wind load conditions
shall be immedia?‘e#/ modified or replaced with a
support of adequate strength.

All temporary sign supports shall be of the following
types:

CLASS A:
Class A supports shall include the following:

a) All No. 2 and No. 3 posts when installed sinlg/y or in
pairs (side-by-side) according to the details of
Standard Construction Drawings (SCDs) TC-41.10 and
TC-41.20.

b) Wood posts as shown in Solid Wood Posts detail.

¢ All breakaway connection beam supports, when
installed according To the proper details shown on
SCD TC-41.10 with a minimum clear distance between
supports of 7’ for supports larger than 6 x 9.

d) Any breakaway post or post and connection which
are certified as per CMS 614.03.

e} Portable supports.

Use of Class A supports shall be required at unprotected

locations on ODOT’s roadway system. They may also be
used on other roadway systems.

CLASS B:

Class B supports shall include the following:

a) All beam type supports without breakaway connections.

b) Supports similar To but larger than permitted for
Class A.

Class B supports shall be used only at the following
locations:

al Within the clear zone where protected by guardrail
or concrete barrier or where positively protected
from traffic such as on retaining walls.

b) outside the clear zone.

All Class A and B supports shall be NCHRP 350
compliant.

SUPPORTS AND SIGNS

3A.

3B.

3c.

Supports for signs which will remain in place more
than three days should be fixed rather than portable
except in situations where the sign must rest on
permanent pavement or other surface which would be
damaged by insertion of post type supports.

Portable signing, including portable supports,
ballasting of the supports, and signs shall be NCHRP
350 compliant.

Ballasting of portable supports shall be in
accordance with NCHRP 350 testing of the subject
support.

THIS DRAWING REPLACES MT-105.10 DATED 07-20-2012.
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CLASS A SUPPORTS SOLID WOOD POSTS

FIXED

Wood Post
When flat sheet signing is provided, bolt the
U-Channe! flat sheet directly fo the wood posfts.
Do not use U-Channels.

f Extrusheet Sign
]

Sign Post

TOP VIEW
~ 4 x 4* Wood
- Up o 3“dia.

Setl Screws

Fasten to Top of PB

7-19-2013
DATE

STATE OF OHIO DEPARTMENT OF TRANSPORTATION
ADMINISTRATOR

WMypfal Bline

with Expansion Bolts, etc. SCH 40 Steel
PB - » ”y
g f:efTig%ge NO. OF POSTS MINIMUM
NORMAL HOLE |\ PERMITTED IN | RECOMMENDED
POST SIZE | DIAMETER 7/ PATH IN EMBEDMENT
an any EXPOSED DEPTH
LOCATIONS (FT)
4X4 NONE 2 3.5 -
Metal Plate with 48 5
Socket Welded on 4X6 1% 2 4 58 5
fo Agcamn;odafe & 4
Fixed Pos
TYPE 1 TYPE 2 6X6 2 1 4.5
S
6X8 3 1 5 g >z
-
wSw
ool
R Z<Z
S T8 g O
CLASS A SUPPORTS Ho(/fels7 Q‘/e/nz;ersd - 7’ én‘!,;( g,{e;,r;j ‘:E © E
and Drille or R>)
Nrr STUBBING STANDARD .;’_erpenjicu/ar 6% x 8 Posts £
Booster Post o Roadway
] o er ros Centerline §
)
NE
Direction of Traffic ‘ Y:: . == Hole -
T ANt | : 2
= - Z O
NOTES: s |
zZ o
, FRONT VIEW % DESIGN CHART FOR WOOD POSTS 2
$%* Bolts 1. For use with No. Z or No. 3 posfts. W W POST INSTALLA TIONS S =
and Nuts Ground Line 2. Booster post shall be the same or 1 Ib/ft less than T O—(Nomina/ Post Size in Inches) % g
stub post. .
= S \ I
N i 3. When the booster post is smaller than the stub post, 19 S 2
| L | the booster post shall be mounted in front of tThe \ \ \ S <
! Stub Post stub post 18 Nlg £«
| post 1N VAN AN Ve &
I | 4. When the booster post is the same size as the stub [ \ a |5 %
| | . post, the booster post shall be mounted behind the L 6 \ = w
} } I e sfub post. L 5 \ \ \ \\ 3 [
| I té 5. Bolts and nuts and ofher fasteners shall be steel g M \ \ uQ;
{ I ; or aluminum. 8 3 N e
< =
I | 6. A minimum of two bolts and nuts or other fasteners g ¥? \ \ ' =
; } { shall be used per post assembly. S \ N | 6x8 H— Q
M~
L1 - 7. With steel bolts, the minimum center-to-center & o \ \\ ™~ §
spacing between bolts shall be 4*. S 9 P~ &
8. Stub height should be limited to 4* above the 6 4X6 i 6x& % 2
ground when using the aluminum bolts for the 7 = ~— Sl -
connection. sl 4x4 \ N Y E 8
sl—— N S [ ol -
0 10 20 30 40 50 60 70 80 80 100 ol |I—
MAX. SIGN AREA (FT?) =

Ny
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Sign
I A I u/_—
4 c __’\\\\\l TN S Sy ( N—OTE_S_:
| | \ 0
1 : ' N ” ! 1. Install No. 4 type P and F posts, and No. & fype
' ' : N %o 3;‘23%2{7;( T2l P and F posts, cﬁ)ly in rofgcfed locations (e.g.,
I | I M “ Lockwasher behind guardrail). "Install two post installations of
= < @ number 4 fy/oe S posts within 7 foot path only in
N L C protected locations.
— N N 6" Stesl 2. Use of anchor base with No. 2 and No. 3 square post
8 |_ B l N N %7 1.0, x Hex Nut is optional. Use of anchor base with No. 4 square post
r i 3 =7 TS 1Y%~ 0.0. Washer r is required.
TYPE P TYPE F TYPE S g?:g"g 3. ggtllgge post may have die-cut knockouts or open
N
POST DIMENSIONS * OF POSTS 5% x 4* .
: ANCHOR DIMENSIONS PERMITTED x 4% x 0.100"
POST | Type |LasFT (INCHES) IN 7 PATH gg//‘;""g'?{'eg? 0.06 U-CHANNEL
A e | ¢ | 4] || Mewos . SIGN ATTACHMENT DETAIL
1 F 112 | 0.875| 2.063 | 0.813 u\< I
P | 2.00 | 1.469 | 3.063 | 1.281 2 S | N2
2| F |2.00 | 15061 3.025 | 1.250 2 LY T >
N 1.750 | 1.750 | 0.083 | 2.000 |2.000) 0.105 2 ‘ 4* >
P | 3.00 | 1875 | 3.500 | 1313 2 '
Deburr All Ed.
3 | F | 300|170 3.500 | 1625 2 epurr ges_\ o Sfeg/ Hox
- Head Bo
§ 2.00 | 2.00 | 0.083 |2.250 |2.250{ 0.105 2 ; ! Lockwasher
P 4.00 TWO NO.2 POST 0 | ' e N
| 1N
4 F | 4.00 TWO NO.2 POST 0 | %~ dia. !
s 2.500 | 2.500 | 0.105 | 3.000 |3.000| 0.166 ; | @/‘ fole | . % 1.D. x %" Steel
7 : v 1Y~ 0.0. Washer Hex Nut .
P .00 TWO NO.3 POST 0 ! | %" Steel Bolt
6 : | with Hex Nut and
F | 6.00 TWO NO.3 POST o i | Lockwasher
. | \
SQUARE POST
BEARING PLATE SIGN ATTACHMENT DETAIL SECTION A-4
4 s
IK . = 2 g ' Sign
: /Slgn Post . £ j_ 9" Al K- : Post
: = : ) Sign :
:-: 85 || | /post :
: O ° Sign Post . e See Detail "A*
Ground : R . /_ Ground . :
Line : . Ling H 3
%s : . Ground : ‘;rlif47Ci H
R s § o v Line 3 o _ ine o | s
: R 5 é‘%\‘@“ R ; =
5 S : B R T_C%
H £ +— S oy H o= !
H += H(I ° e~ & I
- g |18l & I oy 5 | Washer
° Q N M Q H [} O [ O
: R N ol & a5 | | Q ! Lockwasher
: Q + HI I HER . & e
8 o o : ¥ - v | He” Steel
4.7” £ liie . ' Hex Nut
) < S < ol < Anchor ~ <
X Wag
= X : O .
: H : éﬂngCorner
H H . o
l % :
N E— — - : -
DETAIL “A”

TYPICAL NO. I, NO. 2
AND NO. 3 U-CHANNEL
DRIVEN INSTALLATION

TYPICAL NO. 4 AND
NO. & U-CHANNEL
DRIVEN INSTALLATION

TYPICAL SQUARE POST

DRIVEN INSTALLATION

TYPICAL SQUARE POST ANCHOR

BASE INSTALLATION

THIS DRAWING REPLACES TC-41.20 DATED 01-19-2001.
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SIGN POST REFLECTORS
FRONT VIEW

See Detail A

Sign Post Reflector

24

<

Paved Shoulder

TYPICAL INSTALLATION DETAILS

<
e

o
1 max.

Ay

%" Steel

Hex Head Bolt ‘
Sign

|_——Sign Post Reflector

%s* Steel

DETAIL “A* Hex Head Bolt E Lockwasher

Sign

[+]
1 max.
—_—

|— Sign Post Reflector
]

S A

DETAIL “B”

See Detail B

Sign Post Reflector

Paved Shoulder

/>Sign Post Reflector

U-CHANNEL
ATTACHMENT DETAIL

Sign Post Reflector

%s* Steal
Hex Nut

SQUARE POST
ATTACHMENT DETAIL

See Detail “A*

Sign Post

Reflector N
™~

2¢
max.

| mep—

NOTES:

1

Fabricate sign post reflectors out of 0.080" fhick
flat sheet aluminum. Drill or punch %* diameter bolf
holes to a tolerance between holes of * %2*. Apply
reflective sheeting to the surface of the aluminum.

. Reflectorize the sign post from within 1 of The

bottom of the sign down ta 24* above the near edge
of pavement or lower, using any combination of the
standard lengths shown (see Table). Where this cannot
be achieved due to the local ground profile,
reflectorize the post to within 12* of the ground.

. When using mulitiple sections of sign 7E/o.sn‘ reflector

to achieve the required length of reflectforization, do
not leave gaps between sections. The sign post
reflectorization should appear as a continuous strip.

. Do not allow the sign post reflector fo overlap the

sign.

. For multiple post installations, install the same

length sign post reflector on each post.

. For back-to-back installations of signs requirin

sign post reflectoriztion, install sign post reflectors
on both sides of the posfts.

. Install sign post reflectors matching the background

color of the sign, except that the color of the
reflector for The YIELD (RI-2) and DO NOT ENTER (R5-1)
signs shall be red.

ACTUAL SIGN MININIMUM LENGTH SIGN
MOUNTING HEIGHT * POST REFLECTORIZATION
Up to & 4
Over 6" to 7 5
Over 7° To & 6
Over 8 fo 9’ 7
Over 9’ up 107 g
Over 10° See note 3

* Not the minimum allowable sign mounting height

See Detail B”

Sign Post
Reflector

THIS DRAWING REFLACES TC-41.30 DATED 01-19-2007.

Paved Shouldsr

INSTALLATION DETAILS FOR CUT SECTION

{See Note 3)
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20" Ty

(See No7‘é7

7

7’-0* min.

i Sidewalk

URBAN-RESIDENTIAL AND BUSINESS

AND ALL AREAS WITH SIDEWALKS

~0” Typ.
J (See No%‘/g 7)

1

MEDIAN

|-

16-0" Typ
12-0° min.

&6-0" min.

&
~
QO
3
”

7’-0”
min

160" Typ.
, 120" rith,
N
6-0” min,
4/_0’
Sacondary Route min.
Marker

EXPRESSWAY OR FREEWAY

WITH SECONDARY SIGN

Asphalt or Portland Cement

Concrete Walk or Island —\

Secondary
Sign
, 12’-0” m/'rr\ LS
6-0* min. f
X « [
.8
% E

RURAL

WITH SECONDARY SIGN

-0

(See NoTo )

See Detail A"

PAVED MEDIAN

i

7-0° min.

o L -

e

Shoulder

EXPRESSWAY OR FREEWAY

Drive Post —\’T
I

-~
o L‘\—See Note 9

2% Asphalt Concrete

8” dia. Hole (Core Orilled
or Formed Thru Concrete)

0000000000¢

50

| 12-0” min. <>

6°-0" min.

RURAL

16-0% T
120" ,
£
£ 6-0" min.
o
\l
[\
TR
Paved
Shoulder

MEDIAN - EXPRESSWAY OR FREEWAY

Secondary

Sign
1607 T \ '_l LR
12-0” m)i/np. i

6°-0* min. J
4-0% -

£
&
) 8
min. b3 S
< e T
JE R

©E

¢

EXPRESSWAY OR FREEWAY

WITH SECONDARY SIGN

Secondary

Sign
16-0° Typ. —\

12-0* min.

7-0* min.

Shoulder

EXPRESSWAY OR FREEWAY

WITH SECONDARY SIGN

NOTES:

1.

See Standard Construction Drawing (SCD) TC-41.20
for details on yielding supports.

All signs shall be placed 90° to the roadway,
except as described in notes 3 and 4 below.

Install chevron alignment and one-direction
large arrow signs on The outside of a furn
or curve in line with and at approximately
90° to approaching fraffic flow.

Install parking signs with arrows af an angle
of not less fgan 30° nor more than 45° with
the line of traffic flow.

Install chevron alignment signs at a minimum
mounting height of 4’ above the near edge of
the traveled way.

Install object markers at a minimum mounting
height of 4’ above the near edge of the
travelsd way for obstructions 8’ or less from
the edge of shoulder or curb. Install object
markers at a minimum mounting height of 4’
above the ground for obsfructions more than
&’ from the edge of the shoulder or curb.

Install signs with a minimum lateral offset of
I’ from the face of curb where sidewalk width
is limited or where existing poles are close to
the curb.

On conventional roads where it is impractical to
locate a sign with the lateral offsets shown,
install signs with a minimum lateral offset of
2%

. See SCDs TC-52.10 and TC-52.20 for dimensions

between supports.

i
|
i
i
i
3

ADJACENT SIGN INSTALLATION

FOR NO. 2 AND NO. 3 YIELDING POST

SUPPORTS IN EXPOSED LOCATIONS

THIS DRAWING REPLACES TC-42.20 DATED 01-21-201l.
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\ T //
) o
OCTA-1-2

f
N ? W,
4 of
PENT-I-2
L ©
S
|/
4 of
I1.5.-1-2

AREA

A | B | C |THICKNESS FTH
B3| 0.080 12.25

241 3|18| 0.080 [4.00

JO! 3124 0.080 186.25

J6| 3130 0.080 189.00
AREA

A | B| € [THICKNESS FTH
819115 0.080 |2.25
241121 1.5] 0.080 |4.00
30| 1511.875 0.080 |6.25
36 18|2.25| 0.080 |9.00
AREA
A | B | C| D |THICKNESS, T
24| 2 | 4|.5] 0.080 |1.73
30| 3 |18|1L.5] 0.080 |2.71
3613|2112 | 0.080 |3.90
AREA

A | B|C| D |THICKNESS FT9
30| 21| 31.875| 0.080 |6.25
J6124|312.25| 0.080 |9.00
AREA

A | BI1C| D |THICKNESS T
24124|3)| 18 0.080 |4.00
241301 3| 18 0.080 |5.00
301303 24 0.080 |6.25
J7.5130]| 3| 24 0.080 | 7.8!
J6 36| 6| 24 0.080 |9.00
45 136|16| 24 0.080 |11.25

B [ B

N
A
OCTA-2-4
c c
N

’ <>/\c\

ZAERA
RV

o 3 0

AN

m

)
/

THICKNESS

AREA
(FT")

48

0.i00 |16

.00

THICKNESS|

AREA
(FT)

48 | 15

5| 3 0.100

16.00

50 | 18

18 13.75] 0.100

25.00

THICKNESS

AREA
(FT")

48

iz 3 0.100

6.93

60

81154 6.100

10.83

THICKNESS|

AREA
(FT)

48

8.6

0.100

16.00

B |THICKNESS)

AREA
FT|

24

5| 0.100

16.00

NOTES:
Shape AA,O' Bol 7:_‘7 E—
equire
,:l_. J_._- ¢ 1. All bolt holes shall be %* in diameter, and may be
OCTA-2-4 drilled or punched to finished size.
T 2. Dimensions between bolt holes shall be to tolerance
No. Supports of Yo",
Required
3. All route shields shall be 0.080" thick and attached
to extrusheet signs with aluminum blind rivets.
4.  For back-to-back mounting of STOP (Ri-1) and DO NOT
I-———D ENTER (R5-1) sign, follow details shown on Standard
_ '\ Construction Drawing TC-41.50.
S
) \/;E
@ + 4|8 c|o| £ |miomess| 4R
” / 10 | 30 |7.5|12)1.875 0.080 | 3.86
J‘,J— 48 | 36 | 9 |15]|2.28| 0.100 5.56
/ A
3 L
e ’
[ - E
AREA
/ ; A|B|C| D | E |THICKNESS| \prt
< + @ B} 1 5 2 0.080 |2.25
24 18| 2 |5.313]2.688] 0.080 |4.00
30|24 | 2 |16.625|3.375| 0.080 |6.25
-2 ]
’ 3
E, F _E
u 4| 8 |c|o|e]F |rHickness| AFEA
- (FT)
@ Q 48| 48| 9 |30| 9 |30| 0.100 |16.00
6014819 |30/12|36| 0.100 |20.00
O
A
AREA
@ A | B |THICKNESS] FTH
9|6 0.080 |2.25
218 0.080 14.00
5|12 0.080 |6.25
Y @ 18 | 15| 0.080 |9.00

THIS DRAWING REPLACES TC-52.10 DATED 0i-18-2013.
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NOTES:

I. All bolt holes shall be %* in diameter and may be
drilled or punched to finished size.

2. Dimensions between bolt holes shall be to tolerance

of # %z”.

3. For back-to-back mountin

ENTER (R5-1) sign, Tollow details shown on Standard

of STOP (RI-I) and DO NOT

Construction Orawing TC-41.50,

I3 £ E E F E
7 Yo r 1o
L3 hid
Q
E o b
—\ | ] . AN il g 4
( Y B Q -¢ o M [ & ) ( & ) @
hd v M
=]
m Q = © = °
& Py ¢G ¢ *— o l
& G %
A - 4 N A B N W © L - y \ 4 1 @
of i J A nnf A }
ARE; AREA AREA
alslc!l ol e |rurcuness (FT4) A 8 ciolelr ¢ | ickness | AREA A 8 clolte!lF ¢ | rrickness | ARE4 A| B | C | D |THICKNESS| 1% A | B| C |D|THICKNESS| ;o173
& 54| 9 | 36| 1.5] 0.080 | 2.25 . (F7 ) 6 10| 3 17.0] 0.060 | 0.25 71719 17i5] 0.08 7
9 2175 9 | 7.5 0080 0.75 38| 42 | 6 (30| 6 |24|225] 0.080 10.50 8| 72 | 6 |30]| 9|30} 3 0.100 24.00 o170l 6 {10 0.080 0.56 E -
0 | 12 [1.5]| 10 | 1.5 | 0.080 0.63 36 | 48 | 6 | 36| 6 |24 |225] 0.100 12.00 48 | 76 | 8 | 30| 9 [30] 3 0.100 | 25.33 21150 9 | 15| 0.080 | 1.00
7 B 151 2 7.5 0.080 7.25 36 54 6 | 42| 6 | 24| 2.25 0.100 13.50 48 84 12130 9 | 30 3 0.100 28.00 51151 12 | 1.5 0.080 1.56
2 61150 13 | 1.5 0.080 1.33 36 | 60 6 | 48| 6 |24 ]|2.25 0.100 15.00 48 | 96 2136 )| ¢ |30 3 0.100 32.00 Bl1.5| 13115 0.080 1.78
2 18 1.5 15 7.5 0.080 7.50 36 72 2148 | 6 |24 |2.25 0.100 18.00 81 3 2| 1.5 0.080 2.25
2 12491 3 18 7.5 0.080 2.00 36 75 (13.51 48| 6 | 24 | 2.25 0.100 18.75 24| 3 18 | 1.5 0.080 4.00
12 T30 3 24 | 1.5 0.080 2.50 42 60 6 | 48| 9 |24 |2.25 0.100 17.50 30| 3 | 24 |1.875| ©.08C 6.25
7 |36 3 T 301 1.5 0.080 3.00 48 80 6 48| 9 | 30 J 0.100 20.00
12 |48 6 | 36 | 1.5 | 0.080 4.00 £l7 102 000 |22
12 |60 6 | 48 | 1.5 | 0.080 5.00
14 |48 6 | 36 | 1.5 | 0.080 4.67
18 (241 3 [ 18 1.5] 0.080 3.00
18 |60 6 | 48 | i.5 | 0.100 7.50
24 |30 3 [ 241 1.5 0.080 5.00
24 | 36| 3 | 30| 1.5 | 0.080 6.00
24 (38| 313215 0.080 6.33 ]
24 (42 6 [ 30 | 1.5 | 0.0860 | 7.00 Shape Wo. EBolts Requied
249 1481 6 | 38| 15| o0.100 8.00
30 | 36 | 3 | 30 [1.875] 0.080 7.50 V-REC-2-4
30 42| 6 | 30 |1.875] 0.080 8.75 i
30 | 48| 6 | 36 |1.875] o0.100 10.00 No. Supports Required

THIS DRAWING REPLACES TC-52.20 DATED 07-18-20M4.
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E F E
i
Y J} N [}
2] =]
L 4+ @ TG
. /] A !
H-REC-2-4
AREA
A B8 c 2] E F G THICKNESS FT Y
40 20 3 14 6 | 28| 1.5 0.080 5.56
42 24 3 181 9|24 1.5 0.080 7.00
42 30 J 124 9 |24 11875 0.080 8.75
42 36 6 (24| 8 |24]|2.25 0.080 10.50
45 36 6 |24 9 |27 | 2.25 C.080 11.25
48 8 1.5 & 9 | 30 1.5 0.125 2.66
48 10 1.5] 7 g | 30 1.5 0.125 3.33
48 2 15| 9 g | 30 1.5 0.125 4.00
48 4 .51 1 8 130; 1.5 0.125 4.66
48 6 |1.5| 13| 9 |30]| LS 0.125 5.33
48 18 3 2 g | 30 1.5 0.125 6.00
48 20 3 4| 8 {30] 1.5 0.100 6.67
48 24 J 81 9 |30 15 0.100 8.00
48 30 J |1 24| 9| 30|1.875 0.100 10.00
48 36 6 | 24| 9 | 30225 0.100 12.00
48 42 6 |30 9 | 30 |2.25 0.100 14.00
54 18 3 12 9 | 36 1.5 0.100 6.75
54 30 3 124]| 8 | 36 |1.875 0.100 11.25
54 36 6 1241 8 | 36225 0.100 13.50
80 2 1.5 9 2 | 36 1.5 0.100 5.00
&0 18 3 2112136 1.5 0.100 7.50
80 24 3 8112136 1.5 0.100 10.00
60 30 I | 24| 12 | 36 |1.875 0.10G 12.50
60 36 6 124 1213|225 0.100 15.00
60 48 6 |38 12| 36 3 0.100 20.00
66 29 3 18| 12|42 1.5 0.100 11.00
66 36 6 24| 12 |42 1225(. 0.100 16.50
72 2 .51 9 12 | 48 1.5 0.125 6.00
72 15 151121 1|48 1.5 0.125 7.50
72 18 3 21 12 148 1.5 0.125 9.00
72 24 3 18 2 | 48 1.5 0.100 12.00
72 36 6 |24 12 |48 ]|2.25 0.100 18.00
72 48 6 | 36| 12| 48 3 0.100 24.00
78 24 3 18 2 | 54 1.5 0.125 13.00

£ O
j\r - {
H—
o Q
A M A
A &Y
H-REC-I-2
AREA
A 8 c E | THICKNESS FT
12 4 ! 2 1.5 0.080 0.33
2 & ! 3 1.5 0.080 0.50
2 6511 |3.511.5 0.080 0.54
2 g 15| 6 1.5 0.080 0.75
15) 8 |1.5] &5 1.5 0.080 0.83
5 12115 9 |15 0.080 1.25
18 [ ! 3 |15 0.080 0.75
18 9 15| 6 1.5 0.080 L2
18 21151 9 1.5 0.080 1.50
20 | 15 |15 12 | 1.5 0.080 2.08
20| 18 3 2 | 1.5 0.080 2.50
21 5 L5l 2|15 0.080 2.19
24 & ! 3 1.5 0.080 1.00
24 8 |1.5] 5 1.5 0.080 1.33
241 9 1.5 6 | L5 0.080 1.50
249 | 10 1.5 7 1.5 0.080 1.67
24 [ 2 151 9 1.5 0.080 2.00
24 | 18 3 2 |15 0.080 3.00
30| & |1.5] &5 1.5 2.080 1.67
30 9 |1.5] & 1.5 0.080 1.88
30| 2115 8 1.5 0.080 2.50
30|15 |15 1218 0.080 3.12
Jo |16 | 1.5 13 |15 0.080 3.33
3o | 18 3 2 |15 0.080 J.75
30|24 ) 3 18 | 1.5 0.080 5.00
36 6 7 3 1.5 0.080 1.50
386 8 1.5 5 1.5 0.080 2.00
36| 9115 6 |15 0.080 2.25
36 | 2 [15] 8 1.5 0.080 3.00
36| 14 115 1 1.5 0.080 3.50
36| 15 |15 12|15 0.080 3.75
36 | 18| 3 2 | 1.5 0.080 4.50
36 ;20! 3 4 115 0.080 5.00
36 124 3 18 | 1.5 0.080 6.00
J6 130 | 3 | 24 |1.875( 0.080 7.50
37.51 30 | 3 | 24 |1.875] 0.080 7.81
48 | 8 [1.5] &5 1.5 0.125 2.67
48 | 10 |1.5] 7 1.5 0.125 3.33
48 1 12 (1.5]| & 1.5 0.125 4.00
48 | 4 115 1 1.5 0.1256 4.67
48 | 16 | 1.5 13 | 1.5 0.125 5.33
48 | 18 | 3 2 |15 0.125 6.00

) E D
r~ A
ry
< Q
® "
V—F 4]
A
A
Als|clo|e| F |rHickness (’}’;E‘z‘)
36 624 6 |2412.25] 0.080 | §.00
22 (6 [30] 9 [2412.25] 0.080 | 12.25
26636 9 (30| 3 | 0.100 | 16.00
Shape No. BolTs Required

No. Supports Required

NOTES:

1. All bolt holes shall be %* in diameter and may be
drilled or punched to finished size.

2. Dimensions between bolt holes shall be to tolerance
of = %2*.
3. For back-to-back mounting of STOP (RI-1} and DO NOT

ENTER (R5-1) sign, follow details shown on Standard
Construction Drawing TC-41.50.
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END OF APPR. SLAB—] BRIDGE LIMIT
32
& N T T N\~ A
| |
IR | | ¢
& FACE OF RAILING &
<| \ | / EDGE OF DECK SLAB
| I A L 7’
;—_L_E’ SEE GUARDRAIL CONNECTION Z
| PLATE DETAILS BELOW ll 2-758x4x % TUBING %
/M | 6'-3* MAX. ; 63~ (rvp.) * ;
) I 1
-\~
,/_sn
(MIN.) VIEW C-C
"~ QL o B e o e S
ACCOUNT FOR ANY REQUIRED
(BECIN FHFS CS CURRDRAIE) wrse EPOST CLEARANCES. NO POST SPACING SHALL EXCEED 6°-3*.
L I-6% 2-2Y, ]
ST L ik —
g F’F B’;IODSGZ PAYMENT LIMITS OF BRIDGE RAILING SYMMETRICAL ABOUT £ RAIL Mf
" 2 5Ph @ 6-3* (TYP.)
i Cl . — g7 g% b =%
2-5% //_ | =8 67-3" MAX. € SPLICE—S
3| | 2% ' FOR STEEL T o
r . | € SLOTTED HOLES %* e e (TYP.)
% f"@ I"DIA.  WIDE x 17* HIGH IN SEE SHEET[ 3/4 ]
C x| = | HOLES TRAFFIC SIDE FLANGE A c
R OF POST (TYP.) —— 1%*_ | 1%" 1
e F —<-|
% — | i T
t l I o ¢ I | |_|_| ;":F j
f 1\ 1l | I Y1 T T Il
= it i
} il M W6x25 POST 4 g
€ RAILING ‘ i ;
%* DIA. HOLES JJ ||  BReE DEC‘K7 I

BACK OF ABUTMENT ———-|

|
S

1
F ] / SLOTTED HOLES %
8% x 14* x %* 1%e” WIDE x 25" _—]

ANCHOR PLATE

)

I'-10*

(CAPPED PILE HIGH (TYP.) 2o ||s*l5#|| 2
ABUTMENT SHOWN) | — am
RAILING ELEVATION ON RETE SLA FOR SECTION A-A SEE SHEET [ 274 .
BRIDGE TERMINAL ASSEMBLY NOT SHOWN. REFER TO
STANDARD CONSTRUCTION DRAWING MGS-3.1 FOR DETAILS.
Ir_o' Il_oll
ov PR P
X L _+B ,
X O cP N J‘“
E"’f . 0O 0 o 3
> N ~— Il
Mg 4 ) 2 T:i / /\,
o N <
3
&sl" O O O AL ‘%_V
- U 1
B o V2" PLATE % VIEW B-8
) 1 DIA. HOLE (TYP.)

GUARDRAIL CONNECTION PLATE DETAILS

SEE RAILING CONNECTION DETAIL
SHEET[ 3 /4 |. 4" BRIDGE ROADWAY WIDTH
(FACE TO FACE OF RAIL
. ™~
N TS 8 x 4 x 5 TUBING ****
RAILING
5 —
. /|
QS
x ~ 'G N
N -l
S S X
J Q :
N gf N
Ly
W
TS 8 x 4 x s TUBING

c.f’ﬁ/ P __________ <
|
SECTION F-F

*#% - PLACE THE CONCRETE ABOVE THE CONSTRUCTION JOINT AFTER INSTALLATION
OF THE RAILING IS COMPLETE.

#*#&* - N LIEU OF PROVIDING THE WINGWALL CONSTRUCTION JOINT, THE CONTRACTOR

MAY FIELD DRILL HOLES IN THE TUBING FOR POST-TO-TUBE RAIL CONNECTIONS
AT ALL FLUSH MOUNTED POST LOCATIONS. REPAIR GALVANIZING ACCORDING TO

C&MS 711.02.

2-1"¢ x 13 LONG — T
ANCHOR BOLTS WITH
5% THREAD LENGTH

1" BASE PLATE

. |

HEAVY HEX NUT
WITH WASHER (TYP.)

L —

\

HEAVY HEX JAM NUT
WITH WASHER (TYP.)

= L_J\_
z TACK WELD EACH BOLT HEAD
3" SPACER PLATE

7O %* SPACER PLATE. USE
TWO WELDS PER BOLT

FLUSH MOUNTED POST ANCHOR DETAIL

10

(POST NOT SHOWN)

%" 6% %"
€ 4" ¢ HOLES
i / Y
Y
] oo
" NN 32
ST
JITIN -
jl —® T
B A7 N 5% ¢ HOLE
%o Bl 27
BASE PLATE
(1" PLATE)

0*
6%

o7 1%

€1 Ys*d HOLES

Lo

x
N

7%

2
[

G
A
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TST-1-99 GENERAL NOTES:

GENERAL: THIS DRAWING PROVIDES DESIGN AND CONSTRUCTION
DETAILS. THE PROJECT PLANS FOR EACH STRUCTURE SHALL
PROVI DE NECESSARY  ADDI TI ONAL RAILING  DIMENSI ONS
INCLUDING RAILING LENGTHS, POST SPACINGS, POST LENGTHS
AND ANY OTHER PERTINENT INFORMATION INCLUDING SPECIAL
NOTES AND DETAILS. FOR ADDITIONAL GUARDRAIL DETAILS,
SEE STD. CONSTR. DWGS. MGS-1.1, MGS-2.1 AND OTHER
DRAWINGS PERTAINING TO DESIGN OF SPECIFIC GUARDRAIL
TYPES.

APPLICATION: THIS RAILING SYSTEM HAS BEEN ACCEPTED TO
THE TL-4 CRITERIA OF NCHRP REPORT 350. THE TWIN STEEL
TUBE RAILING SHALL BE USED ON STRUCTURES DESIGNED TO
DRAIN SURFACE WATER OVER THE SIDES OF THE STRUCTURE,THIS
RAILING IS NOT  APPLICABLE TO COMPOSITE BOX BEAM
BRIDGES WITH DESIGN OVERHANGS GREATER THAN 2* OR TOP
FLANGE THICKNESSES LESS THAN 5°.

CONNECT THE APPROACH AND TRAILING ENDS OF THE TWIN STEEL
TUBE RAILING TO THE BRIDGE TERMINAL ASSEMBLY DETAILED IN
STANDARD CONSTRUCTION DRAWING MGS-3.1. THE FIRST POST AT
THE APPROACH END AND THE LAST POST AT THE TRAILING END
OF THE BRIDGE RAILING SHALL BE FLUSH MOUNTED AS SHOWN ON
SHEET 1 OF 4.

DESIGN DATA:

REINFORCING STEEL - MINIMUM YIELD STRENGTH = 60,000 PSI
STEEL TUBING - MINIMUM YIELD STRENGTH = 46,000 PSI

ALL OTHER STEEL - MINIMUM YIELD STRENGTH = 50,000 PSI

MATERIALS: FURNISH SHAPED STRUCTURAL TUBING ACCORDING
TO 707.10 (ASTM A500, GRADE Bi. IN LIEU OF THE ‘DROP
WEIGHT TEAR TEST” (ASTM E436), THE MANUFACTURER MAY
CHOOSE TO SUPPLY TUBING THAT MEETS IMPACT TOUGHNESS
ACCORDING TO AASHTO T266, °NOTCHED BAR IMPACT TESTING
OF METALLIC MATERIALS (CVN}*. THE CVN IMPACT REQUIRE-
MENTS SHALL BE I5 FT-LBS AT 0°F. FOR EACH HEAT SUPPLI-
£D, THE MANUFACTURER SHALL FURNISH ONE 2* x 18*
SPECIMEN, MARKED WITH ITS HEAT NUMBER, FOR IMPACT
TESTING.

FURNISH STRUCTURAL STEEL SHAPES, PLATES AND PLATE
WASHERS ACCORDING TO 711.01.

GALVANIZING: GALVANIZE ALL SHAPED STRUCTURAL TUBES,
POSTS, PLATES, HARDWARE AND ACCESSORIES IN ACCORDANCE
WITH 711.02. PRIOR TO GALVANIZING, ROUND ALL STRUCTUR-
AL TUBING ENDS AND REMOVE BURRS FROM ALL STEEL TUBING,
SHAPES AND PLATES.

HORIZONTAL CURVATURE: THIS STANDARD IS APPLICABLE TO
STRUCTURES HAVING A RAILING CURVATURE RADIUS OF 20 FEET
OR MORE. FOR A RADIUS OF LESS THAN 20 FEET, THE DESIGN
SHALL BE SPECIAL. FOR ALL CURVED STRUCTURES, HEAT CURVE
THE HORIZONTAL RAIL ELEMENTS ACCORDING TO THE AASHTO
LRFD BRIDGE CONSTRUCTION SPECIFICATIONS.

TUBE SPLICES: LOCATE SPLICES SO THAT EACH TUBE SEGMENT IS CONNECT-
ED TO NOT LESS THAN TWO POSTS. STAGGER SPLICES IN THE TOF AND
BOTTOM TUBES TO AVOID OCCURRENCES IN THE SAME PANEL.

FASTENERS: FURNISH MATERI AL CONFORMING TO THE FOLLOWING:

ALL ANCHOR BOLTS, SLEEVE NUTS, NUTS AND WASHERS SHALL
CONFORM TO ASTM A 449.

END WELDED STUDS SHALL CONFORM TO ASTM Al08.

THE TUBE RAIL TO POST CONNECTION BOLTS AND HEX NUTS
SHALL CONFORM TO 711.10 (ASTM A307). REFER TO STANDARD
CONSTRUCTION DRAWING MGS-3.1 FOR THE BRIDGE TERMINAL
ASSEMBLY CONNECTION HARDWARE.

THE HEX CAP SCREWS (BOLTS), HEX NUTS AND WASHERS SHALL
CONFORM TO ASTM A 449,

BOX BEAMS: THE DISTANCE FROM THE CENTERLINE OF A GUARD-
RAIL POST TO THE ABUTMENT END OF THE BEAM OR TO THE
CENTERLINE OF A TIE ROD SHALL NOT BE LESS THAN 1°-8*.
THE DISTANCE FROM THE CENTERLINE OF A GUARDRAIL POST TO
THE PIER END OF THE BEAM SHALL NOT BE LESS THAN 2°-107.
THE LOCATION OF THE HORIZONTAL TIE RODS MAY NEED TO BE
ADJUSTED IN ORDER TO ACCOMMODATE EACH POST ANCHOR DEVICE.

METHOD OF MEASUREMENT: THE DEPARTMENT WILL MEASURE TWIN
STEEL TUBE BRIDGE RAILING BY THE NUMBER OF FEET. THE
DEPARTMENT WILL MEASURE THE LENGTH OF RAILING AS THE
DISTANCE BETWEEN THE CENTERS OF THE FLUSH MOUNTED POSTS
AT THE APPROACH AND TRAILING ENDS PLUS 4°-11".

BASIS OF PAYMENT: THE DEPARTMENT WILL CONSIDER THE COSTS
ASSOCIATED WITH FURNISHING AND INSTALLING STEEL TUBING,
STEEL POSTS, POST ANCHOR DEVICES, ANCHOR PLATES, TUBE
SPLICE PLATES, STEEL SHIM PLATES, GUARDRAIL CONNECTION
PLATES, ANCHOR BOLTS, 7 ROUND HEAD BOLTS, SLEEVE
NUTS, NUTS, CAP SCREWS, WASHERS AND OTHER HARDWARE TO
BE INCLUDED WITH THE TWIN STEEL TUBE RAILING. THE
DEPARTMENT WILL PAY FOR ACCEPTED QUANTITIES AT THE
CONTRACT PRICE FOR ITEM 517, RAILING (TWIN STEEL TUBE).

THE DEPARTMENT WILL PAY FOR BRIDGE TERMINAL ASSEMBLY
HARDWARE SEPARATELY.
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